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derivatives of formula (A) which are 
ligands for the neuropeptide Y Y5 
(NPY5) receptor, methods of preparation 
and pharmaceutical compositions 
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formula (A) as the active ingredient are 
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formula (A) are useful in the treatment 
of disorders and diseases associated with 
NPY receptor subtype Y5. 
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AMINE AND AMIDE DERIVATIVES AS LIGANDS 
FOR THE NEUROPEPTIDE Y Y5 RECEPTOR 
USEFUL IN THE TREATMENT OF OBESITY AND OTHER DISORDERS 

5 FIELD OF THE INVENTION 

This invention relates to a series of amine and amide derivatives, 
pharmaceutical compositions containing them and intermediates used ,n the, 
preparation. The compounds of the invention are ligands for the neuropeptide 
10 Y Y5 (NPY5) receptor, a receptor which is associated with a number of central 
nervous system disorders and affective conditions. In addition, many of the 
compounds of the invention reduce food consumption in a rodent model of 
feeding. 

15 BACKGROUND OF THE INVENTION 

Regulation and function of the mammalian central nervous system is 
governed by a series of interdependent receptors, neurons, neurotransmrtters, 
and proteins. The neurons play a vital role in this system, for when externally 
20 or internally stimulated, they react by releasing neurotransmitters that b.nd to 
specific proteins. Common examples of endogenous small molecule 
neurotransmitters such as acetylchoiine. adrenaline, norepinephnne 
dopamine, serotonin, glutamate. and gamma-aminobutyric acid are well 
known, as are the specific receptors that recognize these compounds as 
25 ligands (The Biochemical Basis of Neuropharmacology". Sixth Edrt,on. 
Cooper. J. R, Bioom. F. E, Roth. R. H. Eds.. Oxford University Press, New 
York. NY 1991). 

in addition to the endogenous small molecule neurotransmitters, there is 
30 increasing evidence that neuropeptides play an integral role in neuronal 
operations. Neuropeptides are now believed to be co-localized with perhaps 
m0 re than one-half of the 100 billion neurons of the human central nervous 
system in addition to humans, neuropeptides have been discovered ,n a 
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number of animal species. In some instances the composition of these 
peptides is remarkably homogenous among species. This finding suggests 
that the function of neuropeptides is vital and has been impervious to 
evolutionary changes. Furthermore, neuropeptides, unlike small molecule 
5 neurotransmitters, are typically synthesized by the neuronal ribosome. In 
some cases, the active neuropeptides are produced as part of a larger protein 
which is enzymatically processed to yield the active substance. Based upon 
these differences, compared to small molecule neurotransmitters, 
neuropeptide-based strategies may offer novel therapies for CNS diseases 
10 and disorders. Specifically, agents that affect the binding of neuropeptides to 
their respective receptors or ameliorate responses that are mediated by 
neuropeptides are potential therapies for diseases associated with 
neuropeptides. 

15 There are a number of afflictions that are associated with the complex 

interdependent system of receptors and ligands within the central nervous 
system; these include neurodegenerative diseases, affective disorders such as 
anxiety, depression, pain and schizophrenia, and affective conditions that 
include a metabolic component, namely obesity. Such conditions, disorders 

20 and diseases have been treated with small molecules and peptides which 
modulate neuronal responses to endogenous neurotransmitters. 

One example of the class of neuropeptides is neuropeptide Y (NPY). 
NPY was first isolated from porcine brain (Tatemoto, K. et al. Nature 1982, 

25 296, 659) and was shown to be structurally similar to other members of the 
pancreatic polypeptide (PP) family such as peptide YY, which is primarily 
synthesized by endocrine cells in the gut, and pancreatic polypeptide, which is 
synthesized by the pancreas. Neuropeptide Y is a single peptide protein that 
consists of thirty-six amino acids containing an amidated C-temninus. Like 

30 other members of the pancreatic polypeptide family, NPY has a distinctive 
conformation that consists of an N-terminal polyproline helical region and an 
amphiphilic a-helix joined by a characteristic PP-fold (Vladimir, S. et Al. 
Biochemistry 1990, 20, 4509). Furthermore, NPY sequences from a number of 
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animal species have been elucidated and all show a high degree of amino acid 
homology to the human protein (>94% in rat, dog. rabbit, pig, cow, sheep) (see 
Larhammar, D. in The Biology of Neuropeptide Y and Related Peptides", 
Colmers, W. F. and Wahlestedt, C. Eds., Humana Press, Totowa, NJ 1993). 

5 

Endogenous receptor proteins that bind NPY and related peptides as 
ligands have been identified and distinguished, and several such proteins have 
been cloned and expressed. Six different receptor subtypes [Y1, Y2, Y3. 
Y4(PP), Y5, Y6 (formerly designated as a Y5 receptor)] are recognized today 
10 based upon binding profile, pharmacology and / or composition if identity is 
known (Wahlestedt, C. et. al. Ann. NY Acad. Sci. 1990, 611, 7; Larhammar, D. 
et al J. Biol. Chem. 1992, 267, 10935; Wahlestedt, C. et. al. Regul. Pept. 
1986 13, 307; Fuhlendorff, J. U. et. al. Proc. Natl. Acad. Sci. USA 1990, 87, 
182; Grundemar, L. et. al. J. Pharmacol. Exp. Ther. 1991, 258, 633; Laburthe, 
15 M et al. Endocrinology 1986, 118, 1910; Castan, I. et. al. Endocrinology 1992, 
131 1970; Gerald, C. et. al. Nature 1996, 382, 168; Weinberg, D. H. et al. 
Journal of Biological Chemistry 1996, 271, 16435; Gehlert, D. et. al. Current 
Pharmaceutical Design 1995, 1, 295; Lundberg, J. M. et. al. Trends m 
Pharmaceutical Sciences 1996, 17, 301). Most and perhaps all NPY receptor 
20 proteins belong to the family of so-called G-protein coupled receptors 
(GPCRs). The neuropeptide Y5 receptor, a putative GPCR, is negatively 
coupled to cellular cyclic adenosine monophosphate (cAMP) levels via the 
action of adenylate cyclase (Gerald, C. et. al. Nature 1996, 382. 168; Gerald, 
C et. al. PCT WO 96/16542). For example, NPY inhibits forskolin-stimulated 
25 cAMP production / levels in a neuroblastoma cell line. A Y5 ligand that mimics 
NPY in this fashion is an agonist whereas one that competitively reverses the 
NPY inhibition of forskolin-stimulated cAMP production is an antagonist. 

Neuropeptide Y itself is the archetypal substrate for the NPY receptors 
30 and its binding can elicit a variety of pharmacological and biological effects in 
vitro and in vivo. When administered to the brain of live animals 
(intracerebroventriculariy (icv) or into the amygdala). NPY produces anxiolytic 
effects in established animal models of anxiety such as the elevated plus- 
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maze, Vogel punished drinking and Geller-Seifter's bar-pressing conflict 
paradigms (Heilig, M. et. al. Psychopharmacology 1989, 98, 524; Heilig, M. et. 
al. Reg. Peptides 1992, 41, 61; Heilig, M. et. al. Neuropsycho-pharmacology 
1993, 8, 357). Thus compounds that mimic NPY are postulated to be useful 
5 for the treatment of anxiolytic disorders. 

The immunoreactivity of neuropeptide Y is notably decreased in the 
cerebrospinal fluid of patients with major depression and those of suicide 
victims (Widdowson, P. S. et. al. Journal of Neurochemistry 1992, 59, 73), and 
10 rats treated with tricyclic antidepressants display significant increases of NPY 
relative to a control group (Heilig, M. et. al. European Journal of Pharmacology 
1988, 147, 465). These findings suggest that an inadequate NPY response 
may play a role in some depressive illnesses, and that compounds that 
regulate the NPY-ergic system may be useful for the treatment of depression. 

15 

Neuropeptide Y improves memory and performance scores in animal 
models of learning (Flood, J. F. et. al. Brain Research 1987, 421, 280) and 
therefore may serve as a cognition enhancer for the treatment of 
neurodegenerative diseases such as Alzheimer's Disease (AD) as well as 
20 AIDS-related and senile dementia. 



Elevated plasma levels of NPY are present in animals and humans 
experiencing episodes of high sympathetic nerve activity such as surgery, 
newborn delivery and hemorrhage (Moms, M. J. et. al. Journal of Autonomic 
25 Nervous System 1986, 77, 143). Thus chemical substances that alter the 
NPY-ergic system may be useful for alleviating migraine, pain and the 
condition of stress. 

Neuropeptide Y also mediates endocrine functions such as the release 
30 of luteinizing hormone (LH) in rodents (Kalra, S. P. et. al. Frontiers in 
Neuroendrocrinology 1992, 13, 1). Since LH is vital for mammalian ovulation, 
a compound that mimics the action of NPY could be useful for the treatment of 
infertility, particularly in women with so-called luteal phase defects. 
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Neuropepade Y is a powerful stimulant of food intake; as H. as one- 
billion* o. a gram, when injectod direcay into me CNS ra* . 

„ v erea« (Clark. J. T. et. a,. Endocrinology 1 « 427; Levine^S. 
Peotides 1984, 5. 1025; Staniey. B. G. et. al. We Sc. 1984, 35, 2635. 
STb G. t a,. Proc. m ACS,. ft*. USA 19.5, 82, 3940). Thus NPY ■ 
! Lfc in rodents bu, no. endogenic when given inrrecerebroven^lan 
and o an^aonisn, o. neuropeptide receptors may be useful lor ate 1— 
o dl.es and eating disorders sur* as obesity, anorex* nervosa and 



10 bulimia nervosa. 



15 



,„ recent years, a vane* of po.en., sbuetora., dfclino. small moleoute 
Y1 antagonists has been discovered and developed (Hfcskind .P. A. 
11 Rep Med. Cnem. 1996, 31, 1-10; Rudolf, K. et a.. Bur. J. Pharmaco 
Annu. nep. meu FPR q/ e tf 1995 362. 192; Wnght, 

1994, 271, R11;Serradeil-Le Gal. C. et. al. FEBS Lett. WW. J . 

u . ~ ham , p « 199 6 6 1809; Poindexter. G. S. et. al. 
J. et. al. Bioorg. Med. Chem. Lett. 1996. o. iou 

United States Patent 5.668.151; Peterson. J- M. et. al. WO9614307 (1 96) 
However. despKe claims of activity in rodent models of feeding * . -*r # 
inhibition of a feeding response can be attributed to antagomsm of the Y1 



20 receptor. 



25 



30 



Severe, landmark stodies stror* suggest eta. an "atypical Y1 recep or 
and , or me Y5 receptor, rather than Ihe classic Y1 receptor, is 

„ NPY fragmen, NPYa-aa is a poten, inducer of 

a, the classic Y1 receptor (Stanley. B. G. et al. Peptides 1992, 13, 581). 

at s1imu,a«ng feeding in animals (Kirby. D. A. et at , Med. 

457 g) More pertineni to ft. inventton descnbed herern. 

H V5 leplor acdvalor has been reported to simulate food rt*. 

^et , nieoted into the hypothalamus of rats (Gerald, C. et a.. Nature 1996, 

« ,i Sk.ce .o-Trp^NPY appears to be a « agonis, of the Y5 receptor 

J, no appreciable Y1 acdvay. the Y5 receptor Is hypo.hes.ed to be 
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responsible for the feeding response. Accordingly compounds that antagonize 
the Y5 receptor should be effective in inhibiting food intake, particularly that 
stimulated by NPY. 

5 A variety of structurally diverse compounds that antagonize the Y5 

receptor have been described in various publications. In PCT WO 97/19682, 
aryl sulfonamides and sulfamides derived from arylalkylamines are described 
as Y5 antagonists and are reported to reduce food consumption in animals. In 
PCT WO 97/20820, PCT WO 97/20822 and PCT WO 97/20823, sulfonamides 

10 containing heterocyclic systems such as quinazolin-2,4-diazirines, are likewise 
claimed as Y5 antagonists and reported to reduce feeding. In PCT WO 
99/10330, a series of heterocyclic ketones is claimed to be NPY Y5 
antagonists. In PCT WO 99/01128, certain diarylimidazole derivatives are 
claimed as a new class of NPY specific ligands. In PCT WO 98/35944, a 

15 series of a-alkoxy and a-thioalkoxyamides are claimed to be NPY Y5 receptor 
antagonists. In PCT WO 98/35957, a series of amide derivatives are claimed 
as selective neuropeptide Y receptor antagonists; however, these compounds 
are structurally different from the compounds of this invention. The amides 
and amines of this invention that are described herein are novel molecular 

20 entities that may have binding motifs that are different from these and other Y5 
ligands that have been disclosed in patent applications or publications. 

SUMMARY OF THE INVENTION 

25 The present invention is related to compounds of formula A 
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R, is independently selected from the group consisting of hydrogen; 

hydroxy; halo; C^alkyl; substituted C„ alkyl wherein the substituent is 

selected from halo, such as chloro, bromo, fluoro and iodo; C^alkoxy; 

substituted C M alkoxy wherein the substituent is selected from halo, 
5 such as chloro, bromo, fluoro and iodo; trifluoroalkyl; C^alkylthio and 

substituted C^alkylthio wherein the substituent is selected from halo, 

such as chloro, bromo, fluoro and iodo, trifluoroC^alkyl and C^alkoxy; 

C„cycloalkyl; C M cycloalkoxy; nitro; amino; C^alkylamino; C,. 

8 dialkylamino; C„cycloalkylamino; cyano; carboxy; C^alkoxycarbonyl; 
10 C,. 5 alkylcarbonyloxy; formyl; carbamoyl; phenyl and substituted phenyl 

wherein the substituent is selected from halo, hydroxyl. nitro, amino and 

cyano; 



15 



n is 1-2 
B n is hydrogen; 
B 2 is hydrogen; 

20 or B, and B 2 may be methylene and joined together form a five or six- 

membered ring; 

m 0-3 

25 R 2 is independently selected from the group consisting of hydrogen; 

hydroxy; C^alkyl; C^alkenyl; halo, such as fluoro and chloro; C^. 
.cycloalkyl; phenyl; substituted phenyl wherein the substituent is 
selected from halo, C^alkyl. C lJ6 alkoxy, trifluoroC^alkyl, cyano. nitro, 
amino, C^alkylamino, and C^dialkylamino; naphthyl; substituted 

30 naphthyl wherein the substituent is selected from halo, C^alkyl, C,. 

6 alkoxy, trifluoroC^alkyl, cyano, nitro, amino, C lJ6 alkylamino, and C,. 
6 dialkylamino; phenoxy; substituted phenoxy wherein the substituent is 
selected from halo, C^alkyl. C^alkoxy. trifluoroC^alkyl, cyano and 
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nitro; a heteroaryl group such as pyridyl, pyrimidyl, furyl, thienyl, and 
imidazolyl; substituted heteroaryl wherein the substitutent is selected 
from C^alkyl and halo; and heterocycloalkyl such as pyrrolidino or 
piperidino; 

5 

Y is methylene (-CH 2 -) or carbonyl (C=0) 



L is selected from the group consisting of 

C^alkylene; C 2 . 10 alkenylene; C 2 . 10 alkynylene; C^cycloalkyiene; 
10 Ca.TcycloalkylC^alkylene; 
arylC^alkylene; 
a-aminoC^jalkylene; 




15 (N-methylene)piperidin-4-yl; 

j— CH2— t/ y — j 



(N-methylene)piperazin-4-yl; 

20 

(N-methylene)pyrrolidin-3-yl; 



\ — CHf — N N— { 



25 (N-methyleneH-acety'-P'P 6 "* 1 ' 0 - 4 ^^ 
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and (N-methylene)piperidin-4,4-diyl; 

5 Z is selected from the group consisting of: 
aryl; 



10 N-sulfonamido; 



20 



N-(aryl)sulfonamido; 



15 arylamido; 



arylureido; 



arylacetamido: 



HQ 



(Ml 



H O 



o 

. H ft /=V< R 4>P 



» H ft H 
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(aryloxy)carbonylamino; 

ir(^)p 




2,3-dihydro-2-oxo-1 H-benzimidazol-1 -yl; 




(R4)p 



and 1-aryl-2,3-dihydro-4-oxo-imidazol-5,5-diyl; 




The aryl group in each case may be substituted as shown. 

R 3 is independently selected from the group consisting of C^alkyl; 
substituted C^lkyl wherein the substituent is selected from C^alkoxy 

15 and halo; cycloalkyl; substituted cycloalkyl wherein the substituent is 

selected from C^alkoxy and halo; naphthyl; substituted naphthyl 
wherein the substituent is selected from halo, nitro, amino and cyano; 
heteroaryl wherein the heteroaryl group is selected from pyridyl, 
pyrimidyl, furyl, thienyl and imidazolyi; and substituted heteroaryl 

20 wherein the substituent is selected from halo, nitro, amino and cyano; 
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r is independently selected from the group consisting of hydrogen; C, 
' alkyl- subs*uted C^lkyl wherein the substituent is selected from 
and halo; hydroxy; heiogen; cyano; ni.ro; amino; C,^lkylam,no 
and C„dialky1amino; Calkoxy; substituted Calkoxy where* .the 
6 substituent is halo; hydroxy; halogen; cyano, nitro; amino and C,. 

.alkylamino and C^dialkylamino; 

o is independently selected from the group consist of hydrogen. C„ 
alky!- C^lkylcarbonyl; aroyl; carbamoyl; amrdrno; (C. 
10 '^kyteroinolcarbonyl; <ary.amino)carbon»l and arylC„alkylca*onyl; 

r, is independendy selected from the group consisang of hydrogen and C„ 
8 alkyl; 

15 p is 1-3; 
q is 1-3; 

and enantiomers, diastereomers, and phan^ceutically acceptable salts 
20 thereof, 

provided that: 

„„an L is C^lkylene, C^lkenyiene, C,,„alkynylene, C 

25 7 cycloalkylene, 

C^ycloalkylC^alkylene. arylC^alkytene or a-aminoalkylene; 

then Z is phenyl, N-sulfonamido or N-(aryl)sulfonamido; 
30 when L is (N-methylene)piperazin-4-yl; 

then Z is phenyl or naphthyl; 



11 



WO 01/09120 



PCT/USOO/20482 



10 



when L is (N-methylene)pyrrolidin-3-yl or (N-methylene)piperidin-4-yl; 

then Z is N-sulfonamido, N-(aryl)sulfonamido, 2,3-dihydro-2-oxo- 
1tf-benzimidazol-1-yl; benzamido, phenylureido, 

phenylacetamido or (phenoxy)carbonylamino; 

when L is (N-methylene)-4-acetyl-piperidin-4-yl; 

then Z is phenyl or naphthyl and Y is carbonyl; 

when L is (N-methylene)piperidin-4,4-diyl; 

then Z is 1-aryl-2,3-dihydro-4-oxo-imidazol-5,5-diyl and Y is 
carbonyl; 

and when B, and B 2 are both methylene thus forming a six-membered 
ring (an aminotetralin) and when L is selected from the group consisting 
of C^alkylene; C 2 . 10 alkenylene; C 2 . 10 alkynylene or arylC^alkylene; 

20 then Z cannot be N-sulfonamido, N-(aryl)sulfonamido or phenyl; 



15 



all enantiomers and diastereomers of compounds of formula A are part 
of the present invention, as are pharmaceutically acceptable salts 
thereof. 

25 

Preferred compounds among the compounds of this invention are those 
wherein B, and B 2 form a six-membered ring and m =1-3. 

As used herein unless otherwise noted the terms "alkyl" and "alkoxy" 
30 whether used alone or as part of a substituent group, include straight and 
branched chains having 1-8 carbon atoms. For example, alkyl radicals include 
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, f-butyl, pentyl, 2- 
methyl-3-butyl, 1-methylbutyl, 2-methylbutyl, neopentyl, hexyl, 1-methylpentyl, 
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„ pen*. AIRoxy radio* era ***** ~» ^££2 
described straight or branched chain alkyl groups. The tent) ary 
HTe phenyl and naphfhy. and amy, ,s intended to in.ude arylaeyt Trie 
S-J* «— » W* ^y^onyt. The tenm h*j*« 
, U indicated, includes bramo. ch.ro. —J"^* 
wctoalkvf is intended to Include cydoalkyl groups havrng 3-7 carton 
£2L *> substtuerds. the ferra 'independent means drat who 
ZZ one - such subsdtuen, is possihie. such subsKuents nray be the 
same or different from each other. 

Those compounds of are present Invendon which contain a basic mole* 

-"r.-srrri-rrrsr." 

20 formula A with the acid and isolating the salt 

Pharraaceudca. composidons staining one or more of me compounds 
of me — described herein as dre active ingredfcn. can be prapar* by 
mbcing the compound or impounds wdh a pharmaceudeo, came 

suspensions. eMra and soludons. suitable earners and 

30 nrJlH L. and Jd^s Include a.rche, sugar, 
^U. granuladng agents, lubrfcan*. ^~*mm- 
fc solid oral preparations may ateo be coated wdh substances such 
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sugars or be enteric-coated so as to modulate the major site of absorption. 
For parenteral administration, the carrier will usually consist of sterile water 
and other ingredients may be added to increase solubility or preservation. 
Injectable suspensions or solutions may also be prepared utilizing aqueous 
5 carriers along with appropriate additives. 

For the treatment of disorders of the central nervous system, the 
pharmaceutical compositions described herein will typically contain from 1 to 
about 1000 mg of the active ingredient per dosage; one or more doses per day 
10 may be administered. Determination of optimum doses and frequency of 
dosing for a particular disease state or disorder is within the experimental 
capabilities of those knowledgeable in the treatment of central nervous system 
disorders. The preferred dose range is 1-100 mg/kg. 



15 As modulators of the NPY5 receptor, the compounds of Formula A are 

useful for treating feeding disorders such as obesity, anorexia nervosa and 
bulimia nervosa, and abnormal conditions such as epilepsy, depression, 
anxiety and sexual / reproductive disorders in which modulation of the NPY5 
receptor may be useful. The compounds compete with the endogenous 

20 ligands NPY and PYY and possibly non-endogenous ligands, and bind to the 
NPY5 receptor. In addition, the compounds demonstrate antagonist activity by 
antagonizing the action of NPY upon binding to the Y5 receptor. 

The compounds described herein are ligands of the NPY5 receptor, but 
25 are not necessarily limited solely in their pharmacological or biological action 
due to binding to this or any neuropeptide, neurotransmitter or G-protein 
coupled receptor. For example, the described compounds may also undergo 
binding to dopamine or serotonin receptors. The compounds described herein 
are potentially useful in the regulation of metabolic and endocrine functions, 
30 particularly those associated with feeding, and as such, may be useful for the 
treatment of obesity. In addition, the compounds described herein are 
potentially useful for modulating other endocrine functions, particularly those 
controlled by the pituitary and hypothalamic glands, and therefore may be 
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useful .or the heatment of inovulationflnferflitv due to insufficient release of 
luteinizing hormone (LH) or luteal phase defect 

T.e present invent comprises pharmaceutical comp.siUons 

... m Primula A In addition, the 
5 containing one or more of the compounds of Formula A. 

present inventor comprises in.enredia.es used ,n me manufactore 
compounds of Formula A. 

Examples of particularly preferred compounds of formula A Include: 
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DETAILED DESCRIPTION OF THE INVENTION 

The amines and amides of formula A that comprise this invention are 
5 synthesized via several distinct chemical syntheses as outlined in Schemes 1- 
26; each synthetic route consists of several sequential chemical operations 
that can be generalized as described below. In cases in which B, and B 2 
together form a six-membered ring or a five-membered ring (an aminotetralin 
or an aminoindane, respectively), the general synthesis entails the following 
10 operations: 

• Introduction of the a-substituent onto the tetralone (or indanone) nucleus 

• Conversion to the corresponding a-substrtuted-p-aminotetralin (or a- 
substituted-aminoindane) 

15 • Acylation of the aminotetralin (or aminoindane) to afford amides of formula 
A 

• Reduction to produce amines of formula A 

Protecting group manipulations may be needed at various stages of the 
20 syntheses. 

In cases where B 1 and B 2 are hydrogen, the general synthesis consists of the 
following operations: 

25 • Introduction of the a-substituent onto a phenylacetonitrile 

• Reduction to the corresponding p-subst'rtuted phenethylamine 

• Acylation of the phenethylamine to afford amides of formula A 

• Reduction to produce amines of formula A 

30 Protecting group manipulations may be needed at various stages of the 
syntheses. 
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„ fe generally prefened tttatthe respective product of each process step 

intormedfctes end stertng matenals ™ J c (es0nanc6 

* • onri analytical methods including nuclear magnet 
specuometoc and analyhcal me ^ romatography (HP LC). In the 

10 (NMR), mass spectrometry (MS) and Itqun c a 

U- *» - ^ fon 01 COmP ° UndS r o "raa, solvent; 
tetra hydrofuran and dioxane are common exam, 

benzene, toluene, hexanes and cydohexane era W«*M ^ 
ana tfchlororaefhane and dfchlo— ^ 

salt may contain one or more equivalents of the acrd. 
20 an apprap-y subsfKuted JJ—J^ ^ 

25 dissolved in an inert hydrocarbon, etheraa . e^r o 

rr-^rrrrrraapa^onoa^ 

to yield .he desirad ^ubaButed^ratone (IV) (Scheme 1). 

An alternate method for ma prepared of .-aubstituted^lones 
m 2^1 reacon of an appropdatety subs*utod fHetralone (II) vn* a 
l i as pynolidine in an inert h,ohydrocarbon eotven, such as 
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dichloromethane or hydrocarbon solvent such as benzene, under Dean-Stark 
conditions (removal of water) or in an alcohol solvent such as methanol, from 
ambient temperature to reflux, to afford enamine (V). Alkylation of enamine (V) 
is accomplished by reaction with a benzylic, heterocyclicalkyl or an allylic 
5 halide in an inert solvent such as acetonitrile, at a temperature from ambient 
temperature to reflux, to afford the a-substituted-(J-iminium salt (VI). Hydrolysis 
of the salt (VI) to produce the desired a-substituted-p-tetralone product (IV) is 
accomplished by reaction of (VI) with water and an inorganic or organic acid 
such as hydrochloric or glacial acetic acid in an inert hydrocarbon, ethereal, 
10 alcohol or halohydrocarbon solvent, or a mixture thereof, such as methanol 
and dichloromethane (Scheme 1). 




wherein m =1-3 

Scheme 1 

15 

The a-substituted-fJ-tetralones (IV) are converted to the corresponding 
aminotetralins via reaction with an ammonium salt such as ammonium acetate 
in the presence of a reducing agent such as sodium cyanoborohydride, for 
example, in an inert halohydrocarbon, hydrocarbon, ethereal or alcohol solvent 
20 such as methanol to produce the c/s-aminotetralin (VII). In some cases, the 
frans-aminotetralin (VIII) is also formed as a minor product; both sets of 
diastereomers are part of this invention. The aminotetralins (VII) can also be 
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isolated as acid addition salts by treatment with an organic or an inorganic 
acid, such as trifluoroacetic acid or hydrochloric acid, for example (Scheme 2). 




nh 4 oac 

borohydride H-X 



reductive 
amination 




NH 2 HX 




(QH 2 ) m 
Hi .NH 2 HX 



(c/s-major) 

wherein HX is the acid 



(VUl) 
(trans-minor) 



Scheme 2 



Compounds in which m = 0 are prepared from an appropriately substituted 
aminotetralin (VII; m= 0) starting from 1-tetralones using the synthetic 
1 0 sequence shown in Scheme 2a. 




1) bh 3 thf 

2) NaOH, 




1)p-TsCI. 



2)azide 




Na 1)H 2 ,Pd/C 
3 /-PrOH 

2) H + 




NHjHX 



Scheme 2a 



15 Substituted phenethylamines (XI) are prepared by reacting an 

appropriately substituted phenylacetonitrile (IX) with an aryl or heteroaryl 
aldehyde in the presence of a base, such as sodium methoxide, in an inert 
alcohol solvent, such as methanol, at a temperature from ambient temperature 
to reflux, to afford (^unsaturated nitrile (X). Subsequent reduction of nitrile 

20 (X), for example, via reaction with hydrogen gas in the presence of a platinum 
oxide catalyst at a pressure from atmospheric pressure to approximately 100 
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psi, in an inert solvent such as aqueous alcohol, at a temperature from 
ambient temperature to reflux, affords p-substituted phenethylamine (XI). 
Alternatively, reaction of phenylacetonitrile (X) with an arylalkyl-, 
heteroarylalkyl- or alkyl halide, for example, such as allyl bromide in the 
5 presence of a base such as sodium methoxide or sodium hydride, in an inert 
solvent such as tetrahydrofuran or acetonitrile respectively, at a temperature 
from ambient to reflux, affords a-substituted phenylacetonitrile (XII). 
Subsequent reduction of nitrile (XII), for example, by hydrogenolysis, produces 
^-substituted phenethylamine (XI) (Scheme 3). 

10 




(XII) 

Scheme 3 



The p-aminotetralins (VII) and the phenethylamines (XI) described 
15 above are acylated via suitable amidation methods (see Gross and 
Meienhofer, Eds., "The Peptides", Vols. 1-3, Academic Press, New York, NY, 
1979-1981). A carboxylic acid is converted to an activated ester via peptide 
coupling methods known to those skilled in the art, and subsequently reacted 
with an aminotetralin (VII) or phenethylamine (XI), to afford the corresponding 
20 amides. 

For example, a carboxylic acid such as f/ans-4-(2- 
fluorobenzenesulfonamido)methylcyclohexane carboxylic acid or 4-(ferf- 
butoxycarbonyl)aminomethylcyclohexane carboxylic acid is reacted with HBTU 



30 



PCTAJSOfl/20482 

WO 01/09120 

• , « ,Mi3 3-tetramethyluronium hexafluorophosphate 
(^H-benzotnazole-l-yO-l . 1.3.3 tetramethy. ^ as 

and an appropriate phenethylamine (X). ,n h ^^ mW , at a 
dii so P ropy.eth^ine, in an inert solvent such as ^« pail) or arid, 
temperaturefromamb^^^^^^ 
5 (XIV) respects. Cieavage of the BO C (buto y Y ^ 

from carbamate (XIV) with trifluoroacet,c ac.d produces 

is sulfonylated to yield amide (Xlll). 

a : inert ^t. scveot such as ^ - T^n* 
hydrochloric acid (Scheme 4). 
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(XIV) 

L" =L less one -CH2- 
B 1 and B 2 = H 



Scheme 4 



5 Aminotetralin analogs (B, and B 2 each are methylene) are prepared 

using the chemistry described above but replacing the phenethylamine (XI) 
starting material with an aminotetralin (VII) (Scheme 5). 
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(XVI) A 
L' = L less one -CH^ 

Scheme 5 



Compounds of formula A in which Z = 2,3-dihydro-2-oxo-1H- 

5 benzimidazol-1-yl and L = (N-methylene)piperidin-4-yl are prepared from p- 
aminotetralins (VI.) or phenethylamines (X.) and [4-(2- k eto-1- 
benzimidazo»iny.)piperidin-1-y1laoetic acid (Schemes 6-7). For example. 4-(2- 
k eto-1.benzimida 2 oliny.)piperidine is reacted with a bromoacetic acid ester, 
such as ethyl bromoacetate, in the presence of an amine base, such as 

0 diisopropylethylamine. in an inert solvent such as acetonHrile, at a temperature 
ranging from ambient temperature to reflux, to afford ethyl [4-(2-keto-1- 
ben Z imidazo.inyl) P iperidin-1-yllacetate. This ester is subjected to hydrops 
under basic conditions, for example, by treatment with sodium hydroxide .n an 
alcoholic solution such as aqueous methanol, to yield, upon addition wrth 

,5 an inorganic or organic acid such as hydrochloric or acetic acid for example. 
[4-(2-keto-1-benzimidazolinyl)piperidin-1-yl]acetic acid. This carboxylic aad .s 
reacted directly with p-aminotetralins (VII) or phenethylamines (XI). .n the 
presence of an amine base, under peptide coupling conditions descnbed 
above, to afford benzimidazolinones (XVI.) and (XVIII) of formula A in which Y 

20 = carbonyl and L = (N-methylene)piperidin-4-yl (Schemes 6-7). 
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Scheme 7 



Compounds of formula A in which Y = methylene and L = (N- 
5 methylene)piperidin-4-yl and Z = 2,3-dihydro-2-oxo-1H-benzimidazol-1-yl are 
prepared by reduction of amide (XVII) and amide (XVIII) with a reducing agent 
such as borane-tetrahydrofuran complex or lithium aluminum hydride as 
described above. The use of an aminotetralin (VII) starting material gives rise 
to products (XIX) (Scheme 8) whereas phenethylamines give the analogous 
1 0 amines (XX) (Scheme 9). 
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Compounds of formula A in which Y = oa-bonyl. L - (N- 
m emy1ene)piperazin-4-yl and Z = phenyl are prepared by reactoig I « 
pSXele w«h a haloacetic acid esfer, sue, as, for -W 
5 ro nLLte. h - presence of an amine base, sudh 
diisopropylethylamine. in an inert solvent such as acetonrfnle. at a emperature 
I ng In ambient temperature to re ta , » afford et M <^-,1- 
£LL This ester is subiected to hydrolysis under basic cond* , » 
example by uaatment with sodium hydroxide in an aqueous methane to 
10 L upon ac^cadon with an inorganic or organic acid such as hydrochionc 
acid tor example, ^ipipe^-yi^c acid W 
acid is reacted with ^minotetralins (VI.) or phenethylamrnes (XI), ,n die 

conditions described above, to afford arylpipetidmes (XXI) and (XXH) 
vl and Z = aryl or substituted aryl (Schemes 10-11). 



** base/CH 3 CN 



1) NaOH / Aq. MeOH 

2) H + 




I 2 Hi 

HX 

peptide coupling 
(e.g. HBTTU)/ base 



(Ri)n-rr 




(XXI) 

Scheme 10 
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Compounds of formula A in which Y = methylene, L = (N- 
5 methylene)piperazin-4-yl and Z = aryl are prepared by reduction of amides 
(XXI) and (XXII) with a reducing agent such as borane-tetrahydrofuran 
complex or lithium aluminum hydride (see Scheme 9) to afford aminotetralins 
(XXIII) and phenethylamines (XIV) respectively (Schemes 12-13). 




1) [RED] 

<e.g.. BHyTHF) 

2) H* 



10 
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Scheme 12 




1)(RED1 
(e.g., BH3-THF) 

2}H + 




Replacement of 4-arylpiperazines with 4-arylpiperidines in Schemes 10 
and 11 affords tetralinamides (XXV) and phenethylamides (XXVI) of formula A 
in which L = (N-methyJene)piperidin-4-yl, Z = aryl and Y = carbonyl (Schemes 
14-15). 



10 
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peptide coupling 
(e.g. HBTU)/base 




Separately, reduction of amides (XXV) and (XXVI) with a reducing agent 
such a borane-tetrahydrofuran complex, affords amines (XXVII) and (XXVIII) of 
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formula A in which L = (N-methylene)piperidin^yl. Z = aryl and Y = methylene 
(Scheme 16). 



10 



15 



20 



1} [RED] 

(XXV) ■ *~ ,„ . fx 

(e.g. BH3-THF) (Ri)nir 

2)H + 




1) [RED] 

(XXVI) *■ _ . n 

(e.g. BH3-THF) (Ri)n-IT 



2)H + 




(XXVIII) 

Scheme 16 




Compounds of formula A in which Y = carbonyl, L = (N- 
methy«ene) P yrrolidin-3-y. and Z = N-(aryi)su.fonamido are prepared by 
reacting a suitably protected aminopyrrolidine, such as (J-r- 
butoxycarbonylaminOpyrrolidine wrth a haloacetic acid ester, such as for 
example, ethyl bromoacetate, in the presence of an amine base, such as 
diisopropylethylamine, in an inert solvent such as acetonitrile, at a temperature 
ranging from ambient temperature to reflux, to afford ethyl l(3-f- 
butoxycarbonylamino)pyrro.idin-1-yl]acetate. This ester is subjected to 
hydrolysis under basic conditions, for example, by treatment with sod,um 
hydroxide in an aqueous methanol, to yie!d, upon acidification with an 
inorganic or organic acid such as hydrochloric or acetic acid for example, l(3-f- 
butoxycarbonylamino)pyrrolidin-1-yl]acetic acid. This carboxylic acid is reacted 
with p^minotetralins (VII) or phenethylamines (XI), in the presence of a base, 
such as triethylamine for example, under peptide coupling condKons described 
above to afford tetralinamides (XXIX) and phenethyamides (XXX) 
respectively. Subsequent treatment wrth an organic or inorganic acid, such as 
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trifluoroacetic acid and hydrochloric acid for example, produces the free 
terminal amines (XXXI) and (XXXII). These materials are sulfonylated by 
reaction with sulfonyl halides such as benzenesulfonyl chloride for example, in 
the presence of a base, to afford tetralinamides (XXXIII) and phenethylamides 
5 (XXXIV) (Schemes 17-18). 
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<J | 1) NaOH / Aq. MeOH 
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peptide coupling 
(e.g. HBTU)/base 




(XXIX) 



arid (e.g. TFA) 



I H 



(XXXI) 



7 s 



HX 



Q /=v>/ (R4)p 
, base 



(XXXUI) 

Scheme 17 
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(Ri)n-n- 



crV 



peptide coupling 
(e.g. HBTU)/base 




acid (e.g. TFA) 



NH 2 
nHX 



O /=y(R4) P 



(CH 2 ), 



O 




% h K _/=>( 



Separately, reduction of amides (XXXIII) and (XXXIV) with a reducing 
5 agent such a borane-tetrahydrofuran complex, affords amines (XXXV) and 
(XXXVI) of formula A in which L = N-(methylene)pyrrolidin-3-yl and Z = 
sulfonamide or (aryl)sulfonamido, Y = methylene (Scheme 19). 
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10 



1) [RED] 

(XXXIV) 



*?2 



(9H 2 ) m .. H fi_y=X CR4)p 



(e.g. BH3-THF) (Ri)n JL 
2)H* 




(XXXVI) 

Scheme 19 



Tetralinamidas ami phanathylamidaa of formula A in which Y = 
oarbonyl, L - (N-^na^in-S-y, and Z . banzan*. pN*» 
phany.aceU.mkio and phenoxycarbonylamino (or butoxycarbonyfam,no) are 
preparad by raacang aminaa (XXXI) and (XXXII) respectively, ,n an mart 
sol. a, a lemperalure from ambienf temperature fo reflux, In tha pn^noa of 
a basa such aa an amine or hydrate, with an aroy. halide. an -I**"* 
an arylacelyl halida or a chloroformate such aa phenylchlo.ofomiate (or -Mart- 
bu Annate) fo effort benzamHes (XXXVII, - 
(XXXVIII) and (XXXXII). phenylacetamkies (XXXIX) and (XXXXIII) and 
phanylcarbamata (XXXX) and (XXXIV) respectively (Schamas 20-21). 
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Scheme 
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(XXXXIV) 

Scheme 21 



Compounds of formula A in which Y = methylene, L = N-(methylene)pyrrolidin- 
5 3-yl and Z = benzamido, phenylureido, phenylacetamido and 
phenylcarbonylamino (or butoxycarbonylamino) are prepared by reducing 
amides (XXXI) and (XXXII) to their respective amines (XXXXV) and (XXXXVI) 
by treatment with a reducing agent such as borane-tetrahydrofuran complex or 
lithium aluminum hydride. Amines (XXXXV) and (XXXXVI) are subsequently 

10 separately reacted with an aroyl halide, an arylisocyanate, an arylacetyl halide 
or an arylchloroformate (or carbonate such as di-ferf-butyl carbonate), in the 
presence of a base in an inert solvent as described in Scheme 20-21 , to afford 
benzamides (XXXXVII) and (XXXXXI), phenylureas (XXXXVIII) and (XXXXXII), 
phenylacetamides (XXXXIX) and (XXXXXIII) and phenylcarbamates (XXXXX) 

1 5 and (XXXXXI V), respectively (Schemes 22-24). 
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(XXXI) 
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2) H* 




(XXXXV) 
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(XXXXV) 




(XXXXVII) 




(XXXXX) 



Scheme 23 
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(XXXXVI) 




,(R 4 )p 

,(R 4 ) P 



0=C==N -^< V ' I U H H 




(XXXXVI) 



Scheme 24 



5 Substituting an appropriately protected aminopiperidine, such as (4-f- 

butoxycarbonylamino)piperidine for (3«f-butoxycarbonylamino)pyrrolidine in 
Schemes 17-24 affords compounds of formula A in which L = (N- 
methylene)piperidin-4-yl, Y = methylene or carbonyl and Z = N- 
(aryl)sulfonamido, sulfonamido, benzamido, phenylureido, phenylacetamido or 
1 0 (phenoxy)carbonylamino. 

Compounds of formula A in which Y = carbonyl, L = (N- 
methy!ene)piperidin-4,4-diyl and Z = l-aryl^.S-dihydro^-oxo-imidazol-S^diyl 
are prepared by reacting l-aryH.S^-triazaspiro-^.Sldecan^-one with a 
15 haloacetic acid ester, such as ethyl bromoacetate, in the presence of an amine 
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10 



base, such as diisopropylethylamine, in an inert solvent such as acetonitrile, at 
a temperature from ambient temperature to reflux, to afford ethyl (1-aryl-1 ,3,8- 
triazaspiro-[4,5]decan-4-one-8-yl)acetate. This ester is subjected to hydrolysis 
under basic conditions, for example, by treatment with sodium hydroxide in an 
alcoholic solution such as aqueous methanol, to yield upon acidification with 
an inorganic or organic acid such as hydrochloric or acetic acid for example, 
(1-aryM ,3,8-triazaspiro-[4,5]decan-4-one-8-yl)acetic acid. This carboxylic acid 
is reacted directly with p-tetralins (VII) or phenethylamines (XI), in the presence 
of a base such as triethylamine for example, under peptide coupling conditions 
described above, to afford aminotetalinamides (XXXXXV) and 
phenethylamides (XXXXXVI) respectively, of formula A in which Y = carbonyl, 
L = (N-methylene)piperidin-4,4Kliyl and Z = 1-a.yl-2,3-dihydro-4-oxo-imidazol- 
5,5-diyl (Schemes 25-26). 




(Ri)n-ir 



o 



o 



base/CH 3 CN EtCT^ - > 





R4 

1) NaOH / Aq. MeOH 



peptide coupling 
(e.g. HBTU)/base 




15 



(Ri)n-TT 




(XXXXXV) 
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Scheme 25 




Scheme 26 



5 

Compounds of formula A in which L = (N-methylene)-4-acetyl- 
piperidin-4-yl and Z = phenyl are prepared by reacting 4-acetyl-4- 
phenylpiperidine with a haloacetic acid ester, such as, for example, ethyl 
bromoacetate, in the presence of an amine base, such as 

10 diisopropylethylamine, in an inert solvent such as acetonitrile, at a temperature 
ranging from ambient temperature to reflux, to afford ethyl [(4-acetyl-4- 
phenylpiperidin-1-yl]acetate. This ester is subjected to hydrolysis under basic 
conditions, for example, by treatment with sodium hydroxide in an aqueous 
methanol, to yield, upon acidification with an inorganic or organic acid such as 

15 hydrochloric or acetic acid for example, [(4-acetyl-4-phenylpiperidin-1-yl]acetic 
acid. This carboxylic acid is reacted with p-aminotetralins (VII) or 
phenethylamines (XI), in the presence of a base, such as triethylamine for 
example, under peptide coupling conditions described above, to afford 
(tetralinamido)arylpiperidines (XXXXXVII) and (phenethylamido)arylpiperidines 

20 (XXXXXVIII) respectively, of formula A in which Y = carbonyl, L = (N- 
methyIeneH-acetyl-piperidin-4-yl and Z = phenyl (Schemes 27-28). 
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Scheme 27 
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Scheme 28 

Other compounds of this invention having the formula A can be 
prepared using the methods described herein; modifications of the 

5 experimental protocols described above are known or obvious or within the 
ability of those skilled in the art. For example, a variety of p-tetralones are 
known or readily prepared by reaction of phenylacetic acids with ethylene gas 
in the presence of a Lewis acid (for example, Stjernlof, P. et. al. J. Med. Chem. 
1995, 38, 2202); these compounds can be directly converted to aminotetralins 

10 (VII) via reductive amination (Scheme 2). Phenethylamine intermediates (XI) 
are accessible from phenylacetonitriles using literature methods (Jounral, 
Hawes and Wibberley, J. Chem. Soc. C. 1966, 315 and 320; also see J. Am. 
Chem. Soc. 1989, 11 1, 5954 and Synthesis 1997, 11, 1268) and can be used 
to prepare compounds of formula A in which B, and B 2 are both hydrogen 

15 (Scheme 3). Compounds in which the R, group(s) is varied can be obtained 
using the chemistry described above; in some cases, protecting group 
manipulations are used and these are obvious or known to those skilled in the 
art. Examples include masking an amine group as a carbamate, amide or 
phthalamide, and masking an hydroxyl group as an ether or ester. Other R, 

20 substituents are available through functional group manipulations such as, for 
example, reduction of a nitro group to an amine or dehydration of an amide to 
a nitrile. 

Variation of the R 2 group is readily accomplished by using substituted 
25 benzaldehydes, naphthyialdehydes and heteroaryl carboxaldehydes, or by 
using alkyl, alkylenic, alkynylic and benzylic halides, or by using phenoxyalkyl 
and haloalkyl halides in Schemes 1 and 3. Compounds in which the L group is 
varied, are derived from piperazines, piperidines or pyrrolidines as described in 
Schemes 6, 10, 14, 17 and 25. Compounds in which L is alkylene, alkenylene, 
30 alkynylene, cycloalkylene or cycloalkylalkylene are derived from amino- 
carboxylic acids such as aminohexanoic acid, aminohexenoic acid, 
aminohexynoic acid. Compounds in which L is a-aminoalkylene are derived 
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from amino acids such as lysine whfch can be used In .he racemic or 
enantiomeric form. 

Compounds of formuia A where Z is su»6namido or <-*"»""«» 
5 inwhi* ei.her.he R,or,he fc group is varied, are access* by sulfonylabo n, 
letl hundreds o, s*nyl halK.es or suifonic adds M are commas.* 
Hb,e and more 1ha« are Known. Compounds of formula A where Zis 
suKonamRto or (aryOsuifonamRfo. in which are R, substtuen, * 
be prepared by substring a pyndinyi, thienyl or fury. sulfonyldMonde to e 
10 elenesu—easdescdbedinSchemes^. Simfcr*. a^Kon* 
oycioaiMsultoy. halRtos, aione or in fhe presence o, an ^* 
I a Lewis add, can be used fo prepare suifonamR.es of formula A »** 
R, substtuenf is a.k». or cycloa.kyl respecflvely. Compounds ,n wha* Z . 
J! or aryl are obfained dimtfy from arylpiperaanes and ^ as 
„ d^bed . Schemes 10 and 14 respect hurrtreds of 

aryipipeddines a. Known or commerciaiiy avalabie and can be used ,o make 
expounds of .bis invent. Compounds o, formuia A where Z is benzam* 
pjyiureido, phenylacefamido. (p h eno«y«emino r^ 
aroyl haiides. isocyana.es, pheny.ace.yi haiides and chlomfomn es » 
20 descnbed in Schemes 20-21 and 23-24 and hundreds o, reagen* o, fhese 
kinds are commercially available or Known. 

Compounds o. formula A in which B, and B, are joined fogetter to form 
a frve-msmbemd nng (an aminoindane) am prepared sUmng ft» - 
25 indanone and using Ore chemisby desc*ed he*!, « * * 

symmefrica, Rrdan-Z-one to avok. are forma«on o, regaxhenvca, isomers 
which are difficult to separate. 
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EXAMPLES 

The following examples describe the invention in greater detail and are 
intended to illustrate the invention, but not to limit it. All compounds were 

5 identified by a variety of methods including nuclear magnetic resonance 
spectroscopy, mass spectrometry and, in some cases, infrared spectroscopy 
and elemental analysis. Nuclear magnetic resonance (300 MHz NMR) data 
are reported in parts per million downfield from tetramethylsilane. Mass 
spectra data are reported in mass/charge (m/z) units. Unless otherwise 

10 noted, the materials used in the examples were obtained from readily available 
commercial sources or synthesized by standard methods known to those 
skilled in the art. 

15 EXAMPLES 1-2 

2-Amino-6-[(2-fluorophenylsuifonyl)amino]-N-[c/s-1 ,2,3,4-tetrahydro-6- 
methoxy-1 -(3-pyridinylmethyl)-2-naphthenyl-(2S)-hexanamide bis- 
hydrochloride 7 

20 

/VH5-amino-6-[[c/s-1 ,2,3,4-tetrahydro-6-methoxy-1 -(3-pyridinylmethyl)-2- 
naphthalenyQamino]hexyl-2-fluorobenzenesulfonamide tris-hydrochloride 8 

A. 6-Methoxy-p-tetralone 1 (2.0 g, 11.3 mmol) and diisopropylethylamine 
25 (0.20 mL, 1.1 mmol) were dissolved in benzene (60 mL) with stirring in a 100 
mL round-bottom flask. 3-Pyridylcarboxaldehyde (1.1 mL, 11.7 mmol) was 
added and the reaction vessel was flushed with argon and a Dean-Stark trap 
with reflux condenser was attached. The mixture was heated at reflux for 19 
hours. After cooling, HPLC analysis indicated that no products had formed. 
30 Piperidine (0.094 mL, 1.1 mmol) was added at this time and heating at reflux 
was continued for 23 hours. The solvents were removed in vacuo to yield a 
glassy orange solid. Chromatographic purification [silica gel column 
(dimensions 5 x 29 cm) eluting with a gradient of: 100% hexane (400 mL), 
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7 5%,25% h— «W acetate (v/v, (400 mL,. 50%,50% h«n*« 
vM (400 mL). 25W75% bexana/ethy, acetate (v/v) (400 mL), and My wAh 

2 It i - Aner evaporation of ap 7 

(, 2H). 3.83 (s. 3H). 6.60 <dd. 1H). 6.82 (d. 1H). 7.19 (m, 2H). 7.51 (a. 1H). 
7.71 (d. 1H), 8.49 (dd, 1H), 8.65 (d. 1H). 

tu mmol) obtained above waa 
,n b The naphthalen-2-one 2 (1.442 g, »« mn,u, i 

bo«e. Separate*, ethane, waa care* added * 10* 

lure waa hydrogenaled undo, a 
15 catalvat waa removed by filtration over Celrte. Spectroscop 

W^ed the preaence of some starling materia, and ao more pa.ad um 
T^o 081 o) waa added to the ethane. aoluBon and the hydrogenattn 
rCr^-ta. Theca^waadienramoveeby^onover 

«e Remove, o, me ao,ven.s in vacuo yie,ded 
20 pJlie^2(1HH»Pn.ba,enone 3 as an orange oi, which was used ,n 
the next step without further purification. MS (MH ) 268. 

C. N****«» 3 omained above was dissoived i» — ^ 
1 » in a 1 L round-bottom flask. Ammonkrm aeelate (4.27 g. 55.4 mmol) was 
25 : ^ I L stined melhan* soiu«on and was aiiowed 1o comply dssofce 
e^e proceeding, ^ium cyanobomhydride (,703 g. 27.5 mm.) wes*e 
add ed I .he medranoi soiurion. The reacrion vesse, was ~™ * 
and *. soiuiion telexed for 18 hours. The solvents were men ramo ved « 
^.0 yfck, a yeitow aoHd whfch was dissolved in elhyl earer (500 mL, and 
30 o Z lium h^roxide sok.«on (275 mL,. The organic .ayer was removed 
30 noshed with an addHona, 0, M sod,m hydroxide eo,u,ion (275 mL)ar. 
I water (260 mL, The combined aqueous washes were back extracted 

:i ; r*s « -* - extras ^ - « 
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over sodium sulfate. The solvents were removed in vacuo and the residue 
was taken up in ethyl ether and a minimum amount of dichloromethane. An 
excess of 1 M hydrogen chloride in ethyl ether was added and a dark tan 
precipitate formed. The solvents were removed in vacuo and the resulting 

5 solid was triturated with ether and dried in a vacuum oven to yield 1,2,3,4- 
tetrahydro-6-methoxy-1-(3-pyridinylmethyl)-2-naphthalenamine bis- 
hydrochloride 4 as a tan-orange solid (1.208 g, 3.54 mmol) MS (MH + ) 269; 1 H 
NMR (DMSO-d 6 ) 8 1.95-2.20 (m, 2H), 2.68-3.29 (m, 4H), 3.30-3.48 (m, 2H) ( 
3.69 {s, 3H), 5.98 (d, 1H), 6.41 (dd, 1H), 6.75 (d, 1H), 7.98 (dd t 1H), 8.36 (d f 

10 1 H) f 8.68-8.89 (m, 5H) (Figure 1 ). 




Figure 1 



15 D. W-ferf-Butoxycartoonyl-L-Lysine (2.49 g, 10.1 mmol) was placed in a 200 
mL round-bottom flask. A magnetic stir bar was added followed by 10 mL 
dioxane and 21 mL 1N sodium hydroxide solution. The solution was stirred for 
several minutes until complete dissolution had occurred. A solution of 2- 
fluorobenzenesulfonyl chloride (2.00 g f 10.3 mmol) in dioxane (11 mL) was 

20 added via pipette. The reaction vessel was flushed with argon, capped and 
allowed to stir at ambient temperature for approximately 1 .5 hours. The stir bar 
was then removed and the solvent evaporated under reduced pressure until 
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chlonde (3 x w mu; «nu Th© oraanics were 

5 add ( 1 x 60 mL, and .hen bnne (1 x ™»£ 

sulfonated N-rtutoxycart.onyl-lysma 5 (3.93 g 9.7 mm , 
9 , aS sy semi-soHd. N M R(d,DMSO,: . 12.42 (s. H . 7. > * ™ ™f 
7.71 (m. 1H), 7.49-7.34 (m, 2HX 7.02 (d. 1H). 3.78 (m, 1H). 2.83 (m. 2H). 
10 1.16(m.15H);MS:M-H = 403. 

£ The suHonyfated Uysine 5 from ,ha previous rea*n (3*2 g, 969 
Lo was Plaoed in a 300 mL round-bottom *asK atong «* W 

tetahywo- 10 34 mmol) and a stir bar. N.N-DimalhylfonnamKia 

15 hvdroch onde 4 (3.53 g, iu-» n«i»»j . 
1 ,50 mL) was addad Mowed by diisopropyleW^ne (5.6 mL. 32 
(DMF) (bu mw dirao iution 2-<1H-benzotriazole-1-yl)- 

^andlhembdurewassbrred. ^J*"""^ 9 . 8 , mnw0 

column (dimensions 6 x *u cm; eiuuny fi , 

25 a tan-green foam, 4.63 g, tmi mmuij 
diastereomers. MS: MH* = 655. 

f The suifonylated lysfco-fetralinamide 6 from the previous reaction (459 
7.01 n-0 vJs pieced , a 200 mL round-bottom ffasK wjh . 
30 me*yienech to nde (100 mL)was added. WKh Erring, a so,*n f95 A TFA 
^0 (vM dO mU was addad ar* the reason mixture was aiiowed to sb, 
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under nitrogen at ambient temperature for 3.5 hours. The reaction mixture was 
then concentrated in vacuo and the residue was triturated with diethyl ether. 
The liquid was decanted and more ether was added. The resultant solid was 
filtered and dried under vacuum to give the desired tetralinamide lysino- 
5 sulfonamide bis-hydrochloride 7 (4.28 g, 5.47 mmol) as a mixture of 
diastereomers. A portion of this material (4.01 g) was separated into racemic 
sets of diastereomers via reverse-phase chromatography (Bondapak C18 f 
6x(40x100mm) column using a gradient of H 2 0/CH 3 CN (+0.1%TFA)). The 
appropriate fractions were isolated and lyophilized to yield diastereomer a 

10 (2.17 g ? 2.77 mmol) and diasteromers b (1.78 g, 2.27 mmol) as bis-TFA salts 
(absolute configurations of the diastereomers were not determined). 
Diastereomer a: de = 96%; NMR(d 6 -DMSO): 8 8.57 (m, 2H), 8.30 (s, 1H), 8.11 
(br, 3H), 7.96 (t, 1H), 7.80-7.64 (m, 3H), 7.55 (dd, 1H), 7.48-7.32 (m, 2H), 6.71 
(s, 1H), 6.58-6.46 (m, 2H), 4.03 (m, 1H), 3.79 (m, 1H) f 3.69 (s, 3H), 3.24 (m, 

15 1H), 3.03-2.73 (m, 6H), 2.08-1.91 (m, 1H), 1.85-1.58 (m, 3H), 1.53-1.31 (m, 
4H); MS: MH+ = 555. Diastereomer b: de = 100%; NMR(d 6 -DMSO): 8 8.68 (d, 
1H), 8.57 (d, 1H), 8.49 (s, 1H), 8.21 (br, 3H), 8.01 (d, 1H), 7.93 (t, 1H), 7.78 (dt f 
1H), 7.73 (m, 2H) f 7.52-7.37 (m, 2H), 6.75 (s, 1H), 6.56 (m, 2H), 3.99 (m, 1H), 
3.85 (m, 1H), 3.71 (s, 3H), 3.23 (m, 1H), 3.08-2.76 (m, 6H) f 2.00-1.59 (m, 4H) f 

20 1 .53-1 .22 (m, 4H); MS: MH+ = 555 (Figure 2). 



G. Diastereomer a 7 from the previous reaction (2.02 g, 2.58 mmol) was 
placed in a 200 mL round-bottom flask along with a stir bar and THF (60 mL) 
was added. After stirring, a solution of borane in THF (40 mL of a 1 M solution, 

25 40 mmol) was added and the flask was flushed with nitrogen and a reflux 
condenser was attached. The mixture was heated at reflux for 24 hours at 
which time an additional portion of the borane solution (10 mL) was added. 
The reaction mixture was heated at reflux for an additional 14 hours. The 
reaction mixture was allowed to cool and water (10 mL) was carefully added to 

30 quench the reaction. Hydrochloric acid (20 mL of a 1N solution) was added 
and the reaction mixture was heated at reflux for 2 hours. The solvents were 
removed in vacuo and the residue was suspended in water (250 mL). This 
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^re was made s,*h,y ^ic via .he addflon o, IN hy^onc «LJ* 
aq ueous srMon was washed with methylene chlende (3 x 250 mL and the 
leous iayer was separated. Ammonium hydroxide solution was added *M 
ZTh L hasio. The water was then removed in vacuo giv*g a whrte so,,d 

5 Z JL* materia, was trKurated wHh methyiene chiodde and the eorane 
1Z preyed were removed by MM. The remaining otgan,« were 
"aid i vacuo » give the orade product as a toam. This matena w* 
XLd hy 8ash chromatography on a s»ica gei coiumn (dimensrons 6 x^> 
eiuttog w«h a gradient of methylene chionde^ethanoi-ammoraum h drogue 

,0 II evaporal o, me approve fractions, ft. rescue was treated** an 
tls * ethanolc-hydmgen ohJonde. foiiowed hy evaporation and dry*, 
Z vacuum, to oh* amino*** su—e , . as a ,e«ow £ 

,0.08 (hr. 1H), 8.80 ,d. 1H). 8.73 (m. 4H). 8.43 (d. 1H). « « » * 
« 1IH 7 71 (m 1H). 7.51-7.33 (m. 2H). 6.75 (s. 1H). 6.37 (d, 1H), 5.83 (d, 1H). 

Z 1 .73-155 (m, 2H), 1.54-1 .20 (m. 4H); MS: MH* - 541 (Ffcure 2,. 



61 



01/09120 



PCTAJS00/20482 




M /=\ NaOH/Aq.dioxane 

♦"TV 



NH 2 -2HCI 



^ Hi 



HBTU 

DIEA/DMF 



-Or NH 




0 /=V 
II / \ 




JI? 0C ^ fi_/=\ 



1) TFA-H 2 0 

2) HO 





o /=N 

II /\ 



3HQ 



Figure 2 
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EXAMPLE 3 

N-[5-amino^-[[cis-1,2,3,4-tetrahyclro-6-hydroxy-1-(3-pyridinylmethyl)-2- 
naphthalenyl]amino]hexyl-2-fluorobenzenesulfonamide tris-hydrochloride 9 

5 

Aminotetralin sulfonamide 8 from the previous reaction (0.160 g, 0.246 
mmol) was placed in a 50 mL round-bottom flask along with a stir bar. 
Methylene chloride (25 mL) was added and the slurry was cooled on an ice 
bath for several minutes. Boron tribromide in methylene chloride (1M, 1.25 

10 mL, 1.25 mmol) was added to the reaction. The flask was flushed with argon, 
capped and allowed to warm up to ambient temperature and the mixture was 
stirred over 16 hours at which time the reaction was quenched by the addition 
of methanol (1 mL). The solvents were removed in vacuo and an additional 
aliquot of methanol was added to the resultant residue. Evaporation of the 

15 solvent from this mixture afforded crude product which was purified via 
reverse-phase chromatography (Bondapak C18, 3x(40x100mm), gradient of 
H 2 0 / CH 3 CN (+0.1%TFA)). The appropriate fractions were collected and 
lyophilized. The resultant material was subsequently treated with ethanolic- 
hydrogen chloride, followed by evaporation and drying under vacuum to give 

20 the phenolic product 9 as a white tris-hydrochloride salt (0.145 g, 0.228 mmol). 
NMR(d 6 -DMSO): 6 10.77 (br, 1H), 10.01 (br. 1H), 9.31 (br, 1H), 8.79 (d. 1H), 
8.67 (m, 4H), 8.37 (d, 1H), 7.97 (m, 2H), 7.81 (dt, 1H). 7.72 (m, 1H). 7.52-7.36 
(m, 2H), 6.57 (s, 1H), 6.22 (dd, 1H), 5.69 (d, 1H), 3.79 (m, 1H), 3.68-3.30 (m, 
5H), 3.04 (m, 1H), 2.92-2.68 (m, 4H), 2.33-2.10 (m, 2H), 1.73-1.56 (m, 2H), 

25 1 .55-1 .32 (m, 4H); MS: MH+ = 527 (Figure 3). 
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5 EXAMPLE 4 



(2S)-2-(Aretylamino)^(2-flu 

tetrahydro-6-methoxy-1 ^3-pyridinylmethyl)-2-naphthenyl]hexanamide bis- 
10 hydrochloride 10 

Diasteromerically mixed tetralinamide lysino-sulfonamide 7 (0.195 g, 0.249 
mmol) was placed into a 50 mL round-bottom flask along with a stir bar. 
Acetonitrile (25 mL) was added followed by triethylamine (0.122 mL, 0.875 

15 mmol). With stirring, acetyl chloride (0.021 mL, 0.295 mmol) was added and 
the flask was flushed with argon, capped and stirred overnight at ambient 
temperature. The solvents were removed in vacuo and the residue was taken 
up in methylene chloride (75 mL). This mixture was washed with 1N sodium 
hydroxide (2 x 25 mL) and then with brine (1 x 25 mL). The organics were 

20 dried over magnesium sulfate, filtered and concentrated in vacuo to give the 
acetate product 10 as a tan solid (0.139 g, 0.233 mmol) as a 1:1 
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diastereomeric mixtere. ***** . 8.52 (d. 0.5H). 8.43 (d. « » 
1H) 7 89 (m. 1H), 7.57 (m, 1H). 7.44 (d. 0.5H). 7.39-7.13 (ra, 3.5H). 6.92 fc 
0 W) 6.77 (d. 0,H, 6.704,54 (n, 3H>, 6.48 (dd. 1H>. 6.34 (.0 U«» t 
0 5H , 4.40^.06 (m. 2H), 3.78 (d. 3H). 3.29 (m, 1H), 3.19-2.82 (m, 6H), 2.01 
5 (d 3H). 1.92-1.71 ( m ,2H),1.72-1.32(m.6H); M S: M H-597(Rgure4,. 



EXAMPLE 5 



10 



15 



20 



25 



hydrochloride 11 

The bis-amide 10 fmm the ■»*» reacdon (0.114 g. 0.191 md> was Placed 
in a 50 mL ****** «ask along with a stir bar. Methane chlonde 20 
mL) was added and .he soludon was »oled on an ice bam for severe, m.utes 
Boin tribronrkte in memyiene chteride (1M, 1.0 mL, 1.0 mmol) was added to 
me reaction mixture. The flask was flushed wlfh argon, capped and allow* to 
warn, up te ambient ^ and me mbdure was sflrred ever 16 hours a 
which time the naacflon was quenched by are addidon of methanol 1 ***** 
^ents were removed * vacuo and me resulfant materia, heated wflh an 
add^aiaiiquotofmemano,. TNs mixture was evaporated fn vacuo te y,dd 
aada phanoiic teualinamide 11 which was punfled via reverse-phase ooiumn 
chromatography whk* allowed for separate and punflcaUon of die ,*~m 
pairs of diastereomera (Bondapak C18, 3x(40x100mm). gradient of 
HP/CH.CN (+ 0.1%TFA». After lyophllization of ma appmpdate frachons, 
each diastereomer was treated with ethanolic-hydrogen chloride. sub,ected to 
evaporaflon and lasfly dded under vacua, to grve me MM** racen* 
diastereomera as fan hydrochloride salts; diastereomer a (0.036 g 0.058 
mmo,) and diastereomer b (0.057 g, 0.092 mm*) (absolute conflgurahons of 
,he diastereomars were not determined). Diastereomer a: 
NM R(d.-OMSO): 5 9.22 (v. br, 1H), 8.79 (d, 1H). 8.48 (s, 1H). 8.20 (d, 1H), 
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8.08-7.87 (m, 4H), 7.83-7.63 (m, 2H), 7.50-7.33 (m, 2H), 6.54 (s, 1H). 6.43- 
6.28 (m, 2H), 4.19 (q, 1H), 3.93 (m, 1H), 3.18 (m, 1H), 3.08-2.67 (m. 6H), 1.92 
(m, 1H), 1.84 (s, 3H), 1.73 (m, 1H), 1.58-1.16 (m, 6H); MS: MH+ = 583. 
Diastereomer b: de = 66%; NMR(d e -DMSO): 8 9.20 (v. br, 1H), 8.77 (d, 1H), 
5 8.57 (S, 1H), 8.28-8.14 (m, 2H), 8.08-7.84 (m, 3H). 7.83-7.62 (m, 2H), 7.50- 
7.32 (m, 2H), 6.54 (s, 1H), 6.47-6.29 (m, 2H), 4.10 (q, 1H), 3.85 (m, 1H), 3.27- 
3.08 (m, 2H), 3.03-2.66 (m, 5H), 1.90 (s, 3H), 1.87-1.63 (m, 2H), 1.57-1.13 (m, 
6H); MS: MH+ = 583 (Figure 4). 




Figure 4 
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EXAMPLE 6 



10 



3- K Phenylsulfonyl)aminoWcM ,2,3.44etrahydro*fluoro-1-(3- 
p^my-RnaphWenyn-l^no^eac^. bis-mfluoroacelale 17 

A Racemic a^butoxyca^onyi^ncpyrrolidine (5.13 g, 27.5 mmo.) was 
placed into a 300 mL round-bo«om flask along wim a stir bar. AcetomMe (100 
Jl added whfch gave a .uny 1o which was added d«sop.o^an,ne 
T 7 2 mL. 41.3 mmoOfoifcwed by e*y1 bromoacelale (3.1 mL. 28.0 mn*). The 
ask was Hushed wHh niUogen and a reflux condenser was a«achecL The 
re a*n mbdurewas he*ted a. reflux, or 1.5 hours *en a,,owed«o .d-ri * 
ala.bienUamperaU.reovem^T^soiven.swereren^vedm^toOwe 

an oi,y sofld. This materia, was .aken up in melhyiene chionde (200 mL, and 
Z2Tm ccess^y ^ «*"» bicarbonate sdulion (1 x 200 mL), water (1 x 
^ mL) and brine (200 mL). The organics wars dried over magnesium 
22. flared and Ihe sCvenls removed * vacuo te give . «* - ** 
crystefl.eo upon slanding 1o give Ihe pyr^acela* , este 1 « (U» 
g . 25* mmol). WW • «B (br d, 1H). 4*7-4.1 (m 3H » ( . aft 
, 2.98 (m, 1H). 2.83-2.66 (m. 2H). 2.48 (m. 1H). 2*7 (m, 1H). 1.67 (m, 1H). 1.44 
(s,9H),1.28(1,3H). 

B PyncMnylacelate ester 12 *om the previous rcacdon (6.95 g 2U 
mmo,) was pu. inlo a 300 mL round^bom flask. A sbr bar and melhano, m 

6 was added. The m*ure was tfined un« a» o, are sterhng mate a had 
iLved. Sodium hydroxkle sc*«on (1N. 75.0 mL. 75.0 mmo,) was added 1o 
7^ soiudon. The rea*n vessel was capped and Ihe m«tem was 
aflowed 1o sflr lor 20 hours a. which Ante hydrochiodc aco was added (1N 
750 mL. 75.0 mmo,). The resuiten. mixtere was aflowed 1o sbr for severe, 

» lutes. The ***** were removed „ va«ro - " 
seated with metoylene chkxide. The organic exuac. was 
cesium suKate, ffltered and concealed in vacuo 1o g,ve pyn^nytece.* 
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acid 13 as a white powder (6.30 g, 25.8 mmol). NMR(d 6 -DMSO): 8 7.21 (br d, 
1H), 4.05 (m, 1H), 3.38 (s, 2H), 3.23 (m, 1H), 3.02 (m, 2H), 2.78 (m, 1H), 2.12 
(m, 1H), 1.73 (m, 1H), 1.39 (s, 9H); MS: MH+ = 245. 

5 C. I^.SATetrahydro^-fluoro-l-tS^yridinylmethyO^-naphtrialenamine bis- 
hydrochloride 14 (0.331 g, 1.01 mmol), prepared from 6-fluoro-B-tetralone 
using the chemistry described in EXAMPLE 1 (Figure 1), was placed in a 25 
mL round-bottom flask along with a stir bar and DMF (5 ml_) was added. The 
pyrrolidinylacetic acid 13 (0.250 g, 1.02 mmol) from the previous reaction was 

10 added followed by diisopropylethylamine (0.580 mL, 3.33 mmol) and then 
HBTU (0.387 g, 1.02 mmol). The flask was flushed with argon, capped and 
allowed to stir at ambient temperature for 2 hours. The reaction was diluted 
with brine (50 mL) and methylene chloride (150 mL) and the layers separated. 
The organics were washed with more brine (2 x 50 mL). The combined 

15 aqueous brine washes were extracted with methylene chloride (2 x 25 mL) and 
the combined organics were dried over magnesium sulfate, filtered and 
concentrated in vacuo to give the crude product. This material was purified via 
reverse-phase column chromatography (Bondapak C18, 3x(40x100mm), 
gradient of H 2 0/CH 3 CN (+0.1%TFA)). Lyophilization of the appropriate 

20 fractions gave the pyrrolidineacetamide bis-TFA salt 15 as a white powder 
(0.251 g, 0.35 mmol); MS: MH+ = 483. 
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D. Pyrrolidineacetamide 15 from the previous reaction (0.205 g, 0.288 
mmol) was placed in a 50 mL round-bottom flask along with a stir bar. 
Methylene chloride (25 mL) was added followed by a small amount of water 
(-0.5 mL) and TFA (2 mL). The reaction was capped and allowed to stir at 

5 ambient temperature for 19 hours at which time the solvents were removed in 
vacuo to yield 3-aminopyrrolidineacetamide tris-TFA salt 16 (0.204 g, 0.282 
mmol). NMR(d 8 -DMSO): 5 8.69 (d, 1H), 8.64 (d, 1H), 8.49 (s, 1H), 8.36 (br, 
3H), 7.93 (d, 1H). 7.67 (t, 1H). 7.02 (d, 1H), 6.83 (m, 2H), 4.13 (s, 2H), 4.07- 
3.88 (m, 3H), 3.87-3.22 (m, 4H), 3.15-2.69 (m, 4H), 2.41 (m. 1H), 2.14-1.69 (m, 

10 3H); MS: MH+ = 383. 

E. Aminopyrrolidine acetamide 16 from the previous reaction (0.074 g, 
0.102 mmol) was placed into a 50 mL round-bottom flask along with a stir bar 
and acetonitrile (20 mL) was added. Diisopropylethylamine (0.078 mL, 0.448 

15 mmol) was added followed by benzenesulfonyl chloride (0.013 mL, 0.102 
mmol). The flask was flushed with argon, capped and allowed to stir at 
ambient temperature for 3 hours at which time the solvents were removed in 
vacuo. The residue was purified by reverse-phase column chromatography 
(H 2 0/CH 3 CN (+0.1%TFA)). After isolation and lyophilization of the appropriate 

20 fractions. 3-[(phenylsulfonyl)amino]-AHc/s-1 ,2,3,4-tetrahydro-6-fluoro-1 -(3- 
pyridinylmethyl)-2-naphthalenyl]-1 -pyrrolidineacetamide bis-TFA salt 17 was 
obtained as a white solid (0.067 g, 0.089 mmol). NMR(d 6 -DMSO): 8 8.62 (d, 
2H), 8.47 (s, 1H), 8.25 (m, 1H), 7.92 (d, 1H), 7.83 (m. 2H), 7.66 (m, 4H), 7.02 
(d, 1H), 6.84 (m, 2H), 4.18-3.73 (m, 4H), 3.72-2.72 (m, 9H), 2.07 (m, 1H), 1.98- 

25 1 .67 (m, 3H); MS: MH+ = 523 (Figure 5). 
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Figure 5 
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EXAMPLES 7-8 

4-(2,3-Dihydro-2-oxo-1 H-benzimidazol-1 -yl)-A/-[c/s-1 ,2,3,4-tetrahydro-6- 
methoxy-1 -(3-pyridinylmethyl)-2-naphthalenyl]-1 -piperidineacetamide bis- 
5 hydrochloride 19 

4-{2,3-Dihydro-2-oxo-1 H-benzimidazol-1 -yl)-A/-[f/Bns-1 ,2,3,4-tetrahydro-6- 
methoxy-1-(3-pyridinylmethyl)-2-naphthalenyl]-1-piperidineacetamide bis- 
hydrochloride 20 

10 

A solution of 2-(1H-benzotriazole-1-yl)-1 ( 1,3,3-tetramethyluronium 
hexafluorophosphate (HBTU) (0.974 g, 2.57 mmol), 4-(2,3-dihydro-2-oxo-1tf- 
benzimidazol-1-ylM-piperidineacetic acid (1.20 g, 2.57 mmol), and N,N- 
diisopropylethylamine (1.8 mL, 10.3 mmol) in A/,A/-dimethylformamide (15 mL) 

15 was stirred at room temperature for 5 min. To this mixture, 1 ,2,3,4-tetrahydro- 
6-methoxy-1-(3-pyridinylmethyl)-2-naphthalenamine bis-hydrochloride 4 (0.80 
g, 2.34 mmol) was added and stirring was continued for 18 h. The solution 
was heated to100°C for 1 h. The solution was cooled and poured into a 
saturated solution of aqueous sodium bicarbonate. A fine green precipitate 

20 was collected by filtration, and the solid was purified by reverse phase C 18 
HPLC eluted with a gradient of water/acetonitrile/trifluoroacetic acid 10/90/0.1 
to 90/10/0.1. The cis product 19 was isolated as a colorless solid (0.386 g . 
22%): 1 H NMR (DMSO-d B ) 5 1.76 (m, 4 H), 2.72-3.02 (m, 4 H), 3.16 (d, 2 H), 
3.29-3.46 (m, 3 H), 3.54-3.75 (m, 2 H) superimposed on 3.72 (s, 3 H), 3.92- 

25 4.07 (m, 3 H), 4.53-4.65 (m, 1 H), 6.63 (d, 1 H), 6.70-6.77 (m, 2 H), 7.04 (br s, 
3 H), 7.59 (br s. 1 H), 7.99 (t, 1 H), 8.37 (d, 1 H), 8.74 (m, 2 H), 8.96 (d, 1 H), 
10.5-10.71 (br s, 1 H), and 11.03 (s, 1 H); MS m/e 512 (MH + ). A mixture of 
cisltrans isomers -8/2 0.490 g (28%) was also obtained as well as the purified 
trans isomer 20 as a colorless solid (0.136 g. 8%): 1 HNMR (DMSO-d 6 ) 5 1.70 

30 (m, 6 H), 2.63-3.81 (m, 9 H) superimposed on 3.72 (s, 3 H), 3.83-4.00 (m, 3 H), 
4.47-4.60 m, 1 H), 6.67-6.82 (m, 3 H), 7.02 (br s, 3 H), 7.21 (d, 1 H), 7.70 (t, 1 
H), 8.14 (d, 1 H), 8.50-8.73 (m, 3 H), 9.70-10.10 (brs, 1 H), and 11.0 (s, 1 H); ); 
MS m/e 512 (MH + ) (Figure 6). 
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EXAMPLE 9 

^Aoetyl^-phen^N-lds-l^tetrahydro-l-l^yridinylmethylW- 
naphthalenyO-1-plperidlneacetamide bis-hydrochlonde 21 

5 123 4.T e t rah yd™-H^yrid^methyl)-2-naphtha te namine bis^chlorida 
4 io.'75 ,. 2.41 nunc,, was rcartad * 2<4.ca«yM^^pend,-1- 

man and HBTU (1.01 g. 2.65 mmol) in N./Wimathy.ibmnamKle (15 mL) at 

was parted by «*». M Ina a qU a™ wod<-up. Th* male™, was 
disso-vad m isop-opano. (-30 mL) and Ircalad with a sa«ura,ad soUd.cn o. 
hydro ch,ono ac* in isopropano, (- 5 nU Tna so,van, was avapo^d - 
I*, and ft. nasidua was Wurated w«h dMI* ethar 10 gwa 4^4- 
15 0h anyl-NHcis-1,2,3.4^atrahydn>H3-pyndinylmamyl)-2-naphftalanyll-1- 

bis-byd-^odda 21 as an a-norpnoua pa,a ys«ow sc„d 
(1 2 g, 90%): MS m/e 482 (MH + ) (Figure 7). 




21 



HBTU 

DIEA/DMF 




2hci 



20 



Figure 7 
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EXAMPLE 10 

4-Oxo-l -phenyl-A/-[c/s-1 ,2,3,4-tetrahydro-l -(3-pyridinylmethyl)-2-naphthalenyl]- 
5 1 ,3,8-triazaspiro[4.5]decane-8-acetamide bis-hydrochloride 22 

1 ,2,3,4-Tetrahydro-1 -(3-pyridinylmethyl)-2-naphtha!enamine bis-hydrochloride 
4 (0.75 g, 2.41 mmol) was reacted with 2-(1-phenyl-1,3,8-triaza- 
spiro[4.5]decan-4-one)acetic acid (1.12 g, 2.41 mmol), N,N- 

10 diisopropylethylamine (1.68 mL, 9.63 mmol). mmol) and HBTU (0.91 g, 2.41 
mmol) in /V,A/-dimethylformamide (15 mL) at room temperature for 4 h as 
described above in EXAMPLES 7-8. The product was collected by filtration 
from the aqueous work up. This material was dissolved in methanol (~30 mL), 
and treated with concentrated hydrochloric acid (~ 5 mL). The solvent was 

1 5 evaporated in vacuo, and the residue was triturated with diethyl ether to give 4- 
oxo-1 -phenyl-/V-[os-1 ,2,3,4-tetrahydro-1 -(3-pyridinylmethyl)-2-naphthalenyl]- 
1,3,8-triazaspiro[4.5]decane-8-acetamide bis-hydrochloride 22 as an 
amorphous tan solid (1 g, 81%): 1H NMR(DMSOd 6 ) 8 1.93 (s, 4 H), 2.80-3.08 
{m, 4 H), 3.18-3.30 (m, 2 H), 3.38-3.66 (m, 3 H), 3.70-3.89 (m, 2 H), 3.94-4.13 

20 (m, 3 H), 4.65 (s, 2 H), 6.80 (t, 2 H), 7.00-7.29 (m, 8 H), 8.03 (t, 1 H), 8.44 (d, 1 
H), 8.81 (br s, 2 H), 8.97 (d, 1 H), 9.16 (s, 1 H), 10.83 (br s, 1 H); MS m/e 510 
(MH + ) (Figure 8). 
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5 EXAMPLE 11 

4_ (2 3-Dihydro-2-oxo-1H-ben^ 
hydroxy-H3- P yridi^^ 
hydrochloride 23 



10 



15 



bis- 



A solution of 4-(2>dihydro-2K>xc-1^^^ 
tetrahydro^-methoxy-1-{3-pyridinylmethyl)-2-naphthalenyl]-1- 

piperidineacetamide 19 (0.28 g. 0.37 mmol) in dichloromethane (2 mL) was 
added dropwise to a solution of boron tribromide (1.8 mmol) ,n 
dichloromethane (22 mL) at 0°C. After stirring the resultant solution at 0>C for 
1 5 h methanol (-2 mL) was added and stirring was continued at 0°C for an 
additional 0.5 h. The solvent was evaporated in vacuo, and the residue was 
purified by reverse phase C 18 HPLC using a water/acetonitrile/TFA grad.ent, 
90/10/0 1 to 10/90/0.1 , as the eluant. The product was dissolved in methanol 
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and treated with ethanolic hydrochloric acid. The solvent was evaporated and 
the process repeated twice to give 4-(2,3-dihydro-2-oxo-1H-benzimidazoH-yl)- 
W-[c/s-1,2.3,4-tetrahydro-6-hydroxy-H3-pyridinylmethyl)-2-naphthalenyl]-1- 
piperidineacetamide bis-hydrochloride salt 23 (0.148, 68%) as a colorless solid: 
5 1 H NMR(DMSO-d6) 6 1 .73-2.03 (m, 4 H), 2.70-2.94 (m, 4 H), 3.05-3.20 (br s, 
2 H), 3.27-3.47 (m, 3 H), 3.55-3.76 (m, 2 H), 3.92-4.15 (m, 3 H), 4.54-4.67 (m. 
1 H), 6.46 (d, 1 H), 6.58 (s, 2 H), 7.05 (m, s, 3 H), 7.60 (br s, 1 H), 7.94 (t, 1 H), 
8.30 (d, 1 H), 8.72-8.83 (m, 2 H), 8.96 (d, 1 H), 9.30 (br s, 1 H), 10.64 (br s, 1 
H), and 11.05 (s. 1 H); MS m/e 512 (MH*) (Figure 9). 

10 




Figure 9 

15 



76 



WO 01/09120 



PCT/US00/20482 



EXAMPLES 12-13 
frans-N-[2-{4-fluoropheny^ 

fluorophenylsulfonyl)amino)methyl]-1-cyclohexanamide hydrochloride 26 

5 

frans-N-[[[2K4-fluorophenyl)-3-(3iDyridinyl)propyl]amino]methyl]^ 
cyclohexyl]methyl] 2-fluorobenzenesulfonamide bis-hydrochloride 27 

A. Sodium metal (0.71 g, 30.9 mmol) was added to methanol (75 mL) and 
10 stirred at room temperature until the solid was consumed. At this time, 4- 

fluorophenylacetonitrile (3.5 mL, 29.3 mmol) was added and the mixture was 
stirred at room temperature for 10 min. 3-Pyridinecarboxaldehdye (2.77 mL, 
29.3 mmol) was added and the resultant solution was heated at reflux for 2 h. 
The reaction was cooled to room temperature and neutralized with 2 N 

15 hydrochloric acid (16 mL, 32 mmol). The solvent was evaporated in vacuo, 
and the resultant residue was partitioned between water (~200 mL) and 
dichloromethane (-200 mL). The organic layer was dried over sodium sulfate, 
filtered and the solvent was evaporated in vacuo to give 2-(4-fluorophenyl)-3- 
pyridin-3-yl-acrylonitrile 24 as a colorless solid (6.11 g, 93%): 1 H NMR(CDCI 3 ) d 

20 7.16 (t, 2 H), 7.42-7.47 (m, 1 H), 7.48 (s, 1 H), 7.66-7.70 (m, 2 H), 8.47 (d, 1 H), 
8.65 (d, 1 H), 8.84 (s, 1 H); MS m/e 225 (MH + ) 

B. A suspension of 2-(4-fluoropheny)-3-pyridinyl-3-acrylonitrile 24 (1.5 g, 
6.68 mmol) and platinum(IV) oxide (0.51 g, 2.24 mmol) in ethanol (60 mL) and 

25 water (15 mL) was reacted with hydrogen gas at a pressure of 65 psi for 6 h. 
The catalyst was removed by filtration, and the solvent was evaporated in 
vacuo. The residue was dissolved in diethyl ether (50 mL), and the small 
amount of insoluble material was removed by filtration. The ethereal solution 
was treated with 1 N hydrogen chloride in diethyl ether (20 mL). A yellow solid 

30 precipitated which was collected by filtration and washed generously with 
diethyl ether to give ^(3-pyridinylmethyl)-4-fluorophenethylamine bis 
hydrochloride salt 25 as a pale yellow solid (1.67 g, 82%). 1 HNMR(DMSO-d B ) 
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8 3.03-3.21 (m, 4 H), 3.44-3.53(m, 1 H), 7.13 (t, 2 H), 7.27-7.33 (m, 2 H), 7.93 
(t, 1 H), 8.27 (d, 1 H), 8.42 (br s, 3 H), 8.72-8.80 (m, 2 H); MS m/e 231 (MH + ). 

5 C. A solution of 2-(1H-benzotriazole-1-yf)-1,1,3,3-tetramethyluronium 
hexafluorophosphate (HBTU) (1.03 g, 2.57 mmol). r>ans-4-[(2- 
fluorophenyl)sulfonylaminomethyl]cyclohexanecarboxylic acid (1.20 g, 2.57 
mmol), and A/,A/-diisopropylethylamine (1.9 mL, 11.1 mmol) in N,N- 
dimethylformamide (15 mL) was stirred at room temperature for 10 min. 2-(4- 

10 Fluorophenyl)-3-pyridin-3-yl-propylamine dihydrochloride 25 (0.75 g, 2.47 
mmol) was added, and the resultant solution was stirred at room temperature 
for 2 h. The reaction mixture was poured into water (-100 mL) and the product 
was extracted into dichloromethane (-100 mL). The organic layer was washed 
with water (3 x 100 mL), concentrated and the resultant residue purified via 

15 flash chromatography using methanol (5-10%) and triethylamine (0.5%) in 
dichloromethane as the eluant to give the desired cyclohexanamide as an oil. 
This material was dissolved in diethyl ether (-50 mL) and treated with 1 N 
hydrogen chloride in diethyl ether. A colorless solid formed which was 
collected by filtration, washed with ether and dried in vacuo to give W-[2-(4- 

20 fluorophenyl)-3-(3-pyridinyl)propyll-4-[((2-fluorophenylsulfonyl)amino)methyl]-1- 
cyclohexanamide hydrochloride 26 as a colorless solid. 1 H NMR(DMSO-d 6 ) 8 
0.69-0.83 (m, 2 H), 1.07-1.19 (m, 3 H), 1.52-1.71 (m, 4 H), 1.94 (t, 1 H), 2.66 
(br s. 2 H). 2.99-3.10 (m, 1 H), 3.17-3.43 (m, 4 H), 7.07 (t, 2 H), 7.16-7.21 (m, 2 
H), 7.35-7.47 (m, 2 H), 7.66-7.95 (m, 5 H), 8.28 (d, 1 H), and 8.74 (br s, 2 H); 

25 MS m/e 528 (MH + ) (Figure 10). 

D. N-[2-(4-Fluorophenyl)-3-(3-pyridinyl)propyl]-4-[((2- 
fluorophenylsulfonyl)amino)methyl]-1 -cyclohexanamide hydrochloride 26 was 
30 partitioned between a saturated solution of aqueous sodium bicarbonate and 
dichloromethane. The organic layer was dried over sodium sulfate and the 
solvent was evaporated in vacuo to give the free base as an oil. This oil (0.5 g, 
0.944 mmol) was dissolved in tetrahydrofuran (-20 mL), and the resultant 
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solution was added dropwise to a solution of borane (4.0 mmol) in 
tetrahydrofuran (14 mL) at ambient temperature. The solution was heated at 
reflux for 2 h. The resultant mixture was cooled to room temperature and 
several drops of water were added until unreacted borane was consumed. A 

5 4 N solution of hydrochloric acid (2 mL) was added and the solution heated at 
reflux for 45 min. After the solution had cooled, 3 N aqueous sodium hydroxide 
was added (2.7 mL), and the mixture was concentrated in vacuo. The residue 
was partitioned between water (-50 mL) and dichloromethane (-50 mL). The 
organic layer was dried over sodium sulfate, and the solvent was evaporated in 

10 vacuo. The residue was dissolved in diethyl ether (-20 mL) and treated with 1 
N hydrogen chloride in diethyl ether (-4 mL). The colorless precipitate was 
collected by filtration, washed generously with diethyl ether and dried in vacuo 
to give frans-N-[[[2-(4-fluorc^ 

cyclohexyl]methyl] 2-fluorobenzenesulfonamide bis-hydrochloride 27 (0.371 g, 
15 67%): 1 H NMR(DMSO-d 6 ) 8 0.70-0.87 (m, 4 H) f 1.22-1.36 (br s, 1 H), 1.64-1.88 
(m, 6 H), 2.65-2.77 (m, 3 H), 2.99-3.33 (m, 3 H), 3.54-3.70 (m, 2 H), 7.13 (t, 2 
H), 7.24 -7.34 (m, 2 H), 7.37-7.48 (m, 2 H), 7.67-7.87 (m, 3 H), 7.96 (t, 1 H), 
8.17 (d, 1 H), 8.68 (s, 1 H), 8.70 (s ( 1 H), 9.03 (br s, 1 H), and 9.24 (br s, 1 H); 
MS m/e 514 (MKT) (Figure 10). 

20 
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Figure 10 

5 EXAMPLE 14 

N^2-(4-Fluorophenyl)-3-(3-pyridinyl)propyl]-4-[(2-fluorophenylsulfonyl)amino]-1- 
piperidineacetamide bis-trifluoroacetate 30 

10 A. A solution of [4^1,1-dirnethylethoxy)carbonylamino-piperidin-1-yl]acetic 
add (0.5 g, 1.94 mmol), 2-(1H-benzotriazole-1-yl)-1,1,3,3-tetramethyluronium 
hexafluorophosphate (0.73 g, 1.94 mmol), and W,N-diisopropy1ethylamine (1.5 
ml_, 8.71 mmol) in MW-dimethylformamide (15 m L) was stirred at room 
temperature for 5 min. |H3-Pyridinylmethyl)-4-fluorophenethylamine 

15 dihydrochloride 25 (0.586 g, 1 .94 mmol) was added, and the resultant solution 
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was stirred at room temperature for 24 h. The solution was poured into a 
saturated solution of aqueous sodium bicarbonate (-100 mL) and the product 
was extracted into dichloromethane (-100 mL). The organic layer was washed 
with water (5 x -100 mL) and dried over sodium sulfate. The solvent was 
5 evaporated in vacuo to give the piperidineacetamide 28 as an oil, 0.52 g 
(57%): 1 H NMR(CDCI 3 ) 5 0.98-1.25 (m, 2 H). 1.45 (s, 9 H), 1.71-1.79 (m, 2 H), 
2.05-2.17 (m, 2 H), 2.41-2.50 (m, 2 H), 2.75-3.00 (m, 3 H), 3.04-3.17 (m, 1 H), 
3.33-3.47 (m, 2 H), 3.72-3.83 (m, 1 H), 4.36 (br s, 1 H), 6.93-7.14 (m, 7 H), 
7.25 (m, 1 H), 8.24 (s, 1 H), 8.39 (d, 1 H); MS m/e 471 (MH*). 

10 

B. A solution of the piperidineacetamide 28 (0.46 g, 0.977 mmol) in 
dichloromethane (6 mL) was treated with trifluoroacetic acid (2 mL) and stirred 
at room temperature for 3 h. The solvent was evaporated in vacuo. The 
residue was dissolved in 1 ,2-dichloroethane (-10 mL), and the solvent 
15 evaporated in vacuo (repeated twice to remove residual trifluoroacetic acid), to 
give the 4-amino-1 -piperidineacetamide 29 as a tris-trifluoroacetate salt, 
isolated as an amber glass, 0.66 g (95%): 'H NMR(DMSO-d e ); MS m/e 371 
(MIT). 

20 C. 2-Fluorobenzenesulfonyl chloride (25 mg, ).126 mmol) was added to a 
solution of the 4-amino-1 -piperidineacetamide 29 (82 mg, 0.115 mmol) and 
A/,A/-diisopropylethylamine (0.10 mL, 0.575 mmol) in acetonitrile (1 mL) at room 
temperature. The mixture was stirred at room temperature for 16 h and then 
water (0.30 mL) was added and the solution was applied to a C 18 reverse 

25 phase column for purification by HPLC. The column was eluted with a gradient 
of water/acetonitrile/trifluoroacetic acid to give N-[2-(4-fluorophenyl)-3-(3- 
pyridinyl)propyl]-4-[(2-fluorophenylsulfonyl)amino]-1-piperidineacetamide bis- 
trifluoroacetate 30 as a colorless solid, 28 mg (32%): 1 H NMR(DMSO-d 8 ) 5 
1.70-1.85 (m, 4 H), 2.91-3.47 (m, 10 H), 3.66-3.80 (m, 2 H). 7.07 (t, 2 H), 7.18 

30 (m, 2 H), 7.38-7.50 (m, 2 H), 7.64 (L 1 H), 7.71-7.85 (m, 2 H), 7.92 (d, 1 H), 
8.31 (d, 1 H), 8.49 (s, 1 H). 8.57 (s, 1 H), 8.60 (s. 1 H); MS m/e 529 (MH*) 
(Figure 11). 
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Mass Spectral Data of Compounds 
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IN VITRO ASSAYS 

5 

NPY5 HTS Centrifugation Assay 

The compounds described in this invention were evaluated for binding 
to the human neuropeptide Y5 receptor. 

10 

Stable Transfection 

The human NPY5 receptor cDNA (Genbank Accession number 
U66275) was inserted into the vector pClneo (Invitrogen) and transfected into 
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human embryonic kidney cells (HEK-293) via Calcium phosphate method 
(Cullen 1987). Stably transfected cells were selected with G-418 (600 ug/mL). 
Stably transfected cells served as the source for the membranes for the NPY5 
receptor binding assay. 

5 

Membrane Preparation 

NPY5-transfected HEK293 cells were grown to confluence in 150 cm 2 
culture dishes. Cells were washed once with phosphate-buffered saline (Gibco 

10 Cat# 14040-133). Cells were then incubated in phosphate-buffered saline 
without Calcium and without Magnesium, supplemented with 2 mM EDTA. 
Cells were incubated for 10 minutes at room temperature and the cells were 
collected by repetitive pipeting. Cells were formed into pellets and then frozen 
at -80 until needed. Frozen pellets were homogenized with a polytron at full 

15 speed for 12 seconds in a homogenization buffer (20 mM Tris HCI f 5 mM 
EDTA, pH 7.4). Homogenates were centrifuged for 5 minutes at 4C at 200g. 
Supematants were transferred to corex tubes and centrifuged for 25 minutes 
at 28,000g. Pellets were re-suspended in Binding (20mM HEPES, 10 mM 
NaCI, 0.22 mM KH2PO4, 1.3mM CaCl2, 0.8 mM MgS04, pH 7.4). 

20 Membranes were kept on ice until use. 

A competition binding assay, known to those skilled in the art, was used 
in which compounds of formula A compete with 125 I-PYY for binding to cell 
membranes. In simple terms, the less 125 I-PYY bound to the membranes 
25 implies that a compound is a good inhibitor (competitor). Bound 125 I-PYY is 
determined by centrifugation of membranes, aspirating supernatant, washing 
away residual 125 I-PYY and subsequently counting the bound sample in a g- 
counter. 

30 Procedure for Radioligand binding assay 

Compounds to be tested were prepared as 10x stocks in binding buffer 
and added first to assay tubes (RIA vials, Sarstedt). Twenty (20) \xL of each 
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„M NPY. Percent inhibrboa of l-PYY ^'"9 
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Binding Affinities of Compounds A for tha Human NPY Yfi Receptor 
(expressed as % Inhibition of 125 I-PYY Binding) 
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IN VIVO ASSAYS 

5 

Rodent Feeding Model: 
Measurement of Food Intake in Food-Deprived Rats 

Male Long-Evans rats (180-200 grams) are housed individually and are 
10 maintained on a once-a-day feeding schedule (i.e.10 a.m. until 4 p.m.) for five 
days following quarantine to allow the animals to acclimate to feeding on 
powdered chow (#5002 PMI Certified Rodent Meal) during the allotted time. 
The chow is made available in an open jar, anchored in the cage by a wire, 
with a metal follower covering the food to minimize spillage. Water is available 
15 ad-libitum. 
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Animals ate fasiea ror 10 nu P im , ent jon or vehicle. 

Lee ana tea, -pounds are admiraste, - -« «* « 
nMnules pnor to the expenment. or » — of the 

5 subcutaneous., (1 mUKg) or «"P*"-^ " £~ «« 
ln ven«on are administered or* as a suspense ^ 
TOth *ellu,ose4.4% Tween 80. o, " ' ^ , 

suspension in PEG 200; compound »-~oo^* ^ measured a. 
J kfl ,o 100 mgfco. pretera* *» ^ „. 

.ooa before the expenmen. and at M «•« ^ ^ rete6ling . 

experiment, all animals are gnren a one^eek washo 

_ ,edu*n of food consumpdon is coated « 

16 gra ms o, food consumed * ^ ^^^umed h, dre 
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20 

A negative value indicates a reducdon in food oonsumptfon and a 
posidve vafce indites an increase in food consumpdo. 

Food Consumption (grams) 
25 , h _ 6 hrs 2-6 hrs 

Compound ^^J^Jy^^j^^ 

8 859 13-97 9 22.85 g 14-00 g 
Vehicle N=6 B.eog 

30 PEG-2000 

» (73 4 1%) S 

N=7 (-85.3%) (-754%) V 
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What is claimed is: 

1 . A compound of the formula: 

5 




10 in which: 

R, is independently selected from the group consisting of hydrogen; 
hydroxy; halo; C^alkyl; substituted C^alkyl; C^alkoxy; substituted 
C^alkoxy; trifluoroalkyl; C^alkylthio; substituted C^alkylthio; 
1 5 C M cycloalkyl; C„cycloalkoxy; nitro; amino; C^alkylamino; 

C^dialkylamino; C^cycloalkylamino; cyano; carboxy; 
C^alkoxycarbonyl; C^alkylcarbonyloxy; formyl; carbamoyl; phenyl; and 
substituted phenyl; 

20 n is 1-2; 

B 1 is hydrogen; 

B 2 is hydrogen; or B, and B 2 are methylene and joined together to form a 

25 five or six membered ring; 

m is 0-3; 
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R 2 is independently selected from the group consisting of hydrogen; 

hydroxy; C 1jfi alkyl; C^alkenyl; halo; C^cycloalkyl; phenyl; substituted 
phenyl; naphthyl, substituted naphthyl; phenoxy; substituted phenoxy; 
heteroaryl; substituted heteroaryl; and heterocycloalkyl; 

L is selected from the group consisting of 

C^alkylene; C 2 _ 10 alkenylene; C 2 . 10 alkynylene; C^cycloalkylene; 

Cg.TcycloalkylC^alkylene; 

arylC^alkylene; 

a-aminoC^alkylene; 




(N-methylene)piperidin-4-yl; 




(N-methylene)piperazin-4-yl; 




(N-methylene)pyrTolidin-3"yl; 




(N-methylene>4-acetyl-piperidin-4-yl; 
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and (N-methylene)piperidin-4,4-diyl; 



Y is methylene or carbonyl; 
Z is selected from the group consisting of. 
aryl; 



N-sulfonamido; 



N-(aryl)sulfonamido; 



arylamido; 



arylureido; 



arylacetamido: 



i-f-r 

h o 



< H M /=V 



. H ff _/=V( R 4)p 



} H I? H /^^^^ 
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(aryloxy)carbonylamino; 




2,3-dihydro-2-oxo-1H-benzimidazol-1-yl; 



(Rife 



and1-aryl-2.3-dihydrt>4-oxo-imidazol-5.5-diyl; 

I 




is independently selected from the group consisting of C„ alky., 
substituted Chalky.; **** substituted cycioaikyU nap « 
substituted naphthyi; heteroaryi; and substituted heteroary.; 



is independentiy seiected from the group consisting of hydrogen; 

k ♦•.♦..*Hr alkoxv hydroxy; halogen; cyano, 
C^alkyU C^alkoxy; substitued C 1J( aiKoxy, nyoru y. 

nrtro; amino; C^alkylamino; and C^dialkylamino; 
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Rs is independently selected from the group consisting of hydrogen; 
C^alkyl; C^alkylcarbonyl; aroyl; carbamoyl; amidino; C^alkyl; 
C^alkylaminocarbonyl; (arylamino)carbonyl; and arylC^ alkylcarbonyl; 

5 Re is independently selected from hydrogen and C^alkyl; 

p is 1-3; 

q is 1-3; 

and enantiomers, diastereomers and pharmaceutically acceptable salts 
thereof; 

provided that when L is C^alkylene; C 2 . 10 alkenylene; C 2 . 10 alkynylene; 
1 5 C^Tcycloalkylene; C^cycloalkylC^alkylene; arylC 1w , alkylene; or oc-aminoC^ 
Talkylene; then Z is phenyl, N-sulfonamido or N-(aryl)sulfonamido; 

when L is (N-methylene)piperazin-4-yl; then Z is phenyl or naphthyl; 

20 when L is (N-methytene)pyrrolidin-3-yl or (N-methylene)piperidin-4-yl; then Z is 
N-sulfonamido; N-(aryl)sulfonamido; 2,3-dihydro-2-oxo-1 tf-benzimidazol-1-yl; 
benzamido; phenylureido; phenylacetamido or (phenoxy)carbonylamino; 

when L is (N-methylene)-4-acetyl-piperidin-4-yl; then Z is phenyl or naphthyl 
25 and Y is carbonyl; 

when L is (N-methylene)piperidin-4,4-diyJ; then Z is 1-aryl-2,3-dihydro-4-oxo- 
imidazol-5,5-diyl and Y is carbonyl; 

30 and when B, and B 2 are both methylene thus forming a six membered ring and 
when L is C v10 alkylene; C 2 . 10 alkeneylene; C 2 . 10 alkenylene; or arylC 1-t alkylene; 
then Z is other than N-sulfonamido, N-(aryl)sulfonamido or phenyl. 
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x , • a woroin r i* H- alkvl; substituted alkyl; alkoxy; 
o A compound of claim 1 wherein R, is m, amy, » 

cycloalkylamino; cyano; caitoxy. cyooaiKyt. P"« 

; alkyl; substituted alkyl; halo; haterocydoalkyt 



halo; si 

5 



R 2 is H; hydroxy 
phenyl 



; substituted phenyl; naphthyl and substituted naphthyl; 



B, is hydrogen; 

10 ^ „„ , i^infid toaether to form a five oi 

B 2 is I 

six membered ring; 



hydro gen; orB, and B 2 are methylene and ioined togefter I 



Y is methylene or carbonyl; 

15 • r* on/i- substituted aryl; N-sulfonamido; 
Z is selected from the group consisting of aryl, substituted ary 



20 sssss--- r — srsrs.* 



25 



2,3-d.hydro-z-oxo- . n — - substituted 

benzimidazol-1-yl; l-aryl-2.3Klihydro^xOHm,dazol-5.5-d.yl, 

aryl-2,3-dihydit>4-oxo-imidazol-5,5^iyl; 
U^ene;^^^^^^. 

acetyl-piperidin-4-yl; and (N-methylene)pi P eridin-4.4-d»yl; 



30 n is 1-2; 
m is 1-3; 
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p is 1-3; and 



q is 1-3. 

3. A compound of claim 1 selected from the group consisting of: 




and 
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4. A compound of claim 1 selected from the group consisting of: 




and 
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5. A compound of claim 1 selected from the group consisting of: 




and 
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7. A compound of claim 1 selected from the group consisting of: 




and 
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8. A compound of claim 1 selected from the group consisting of: 
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10. A compound of claim 1 selected from the group consisting of. 




109 



WO 01/09120 



PCTAJS00/20482 




110 




111 



PCT/USOO/20482 



A compound of claim 1 selected from the group consisting of: 

2- Amino-6-I(2-fluorophenylsulfonyl)amino]-N-[c/s-1,2,3,4-tetrahydro-6- 
methoxy-1 -{3-pyridinylmethyl)-2-naphthenyl-(2S)-hexanamide bis- 
hydrochloride, 

W-[5-amino-6-[[c/s-1 ,2,3,4-tetrahydro-6-methoxy-1 -(3-pyridinylmethyl>2- 

naphthalenyl]amino]hexyl-2-fluorobenzenesulfonamidetris- 

hydrochloride, 

N-[5-amino-6-[[cis-1 ,2,3,4-tetrahydro-6-hydroxy-1 -(3-pyridinylmethyl)-2- 
naphthalenyl]amino]hexyl-2-fluorobenzenesulfonamide tris- 
hydrochloride, 

(2S)-2-(Acetylamino)-6-[(2-fluorophenylsulfonyl)amino]-N-[c/s-1,2,3,4- 
tetrahydro-6-methoxy-1-(3-pyridinylmethyl)-2-naphthenyl]hexanamide 

bis-hydrochloride, 

(2S)-2-{Acetylamino)-6-[(2-fluorophenylsulfonyl)amino]-N-[c/s-1 ,2,3,4- 
tetrahydro-6-hydroxy-1-(3-pyridinylmethyl)-2-naphthenyllhexanamide 

bis-hydrochloride, 

3- [(Phenylsulfonyl)amino]-W-[c/s-1,2,3,4-tetrahydro-6-fluoro-1-(3- 
pyridinylmethyl>-2-naphthalenyl]-1-pyrrolidineacetamide bis- 
trifluoroacetate, 

4- (2,3-Dihydro-2-oxo-1 H-benzimidazol-1-yl)-W-[c/s-1 ,2,3,4-tetrahydro-6- 
methoxy-1-(3-pyridinylmethyl)-2-naphthalenyl]-1-piperidineacetamide 

bis-hydrochloride, 

4-(2,3-Dihydro-2-oxo-1 H-benzimidazol-1 -yl)-A/-[frans-1 ,2.3,4-tetrahydro- 
6-methoxy-1 -(3-pyridinylmethyl)-2-naphthaleny1]-1 -piperidineacetamide 
bis-hydrochloride, 
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4-Acetyl-4-phenyl-N-[cis-1 ,2,3,4-tetrahydro-1 -(3-pyridinylmethyl)-2- 
naphthalenyl]-1-piperidineacetamide bis-hydrochloride, 

5 4-Oxo-l -phenyl-W-[c/s-1 ,2, 3,4-tetrahydro-1 -(3-pyridinylmethyl)-2- 

naphthalenyl]-1 ,3,8-triazaspiro[4.5]decane-8-acetamide bis- 
hydrochloride, 

4-(2,3-Dihydro-2-oxo-1 H-ben2imida2ol-1-yl)-/V-[c/s-1 ,2,3,4-tetrahydro-6- 
10 hydroxy-1-<3-pyridinylmethyl)-2-napM 
hydrochloride, 

ffBf7S-A/-[2-(4-fluorophenyl)-3-(3-pyridinyl)propyl]-4-[((2- 
fluorophenylsulfonyl)amino)methyl]-1-cyclohexanamide hydrochloride, 

15 

frens-N-[{[2-(4-fluoroph 

cyclohexyl]methyl] 2-fluorobenzenesulfonamide bis-hydrochloride and 

N-[2-(4-fluorophenyl)-3-(3-pyridinyl)propyl]-4-[(2- 
20 fluorophenylsulfonyl)amino]-1 -piperidineacetamide bis-trifluoroacetate. 

14. A method of treating disorders and diseases associated with NPY 
receptor subtype 5 comprising administering to a mammal in need of such 
treatment a therapeutically effective amount of a compound of claim 1 . 



25 



30 



15. A pharmaceutical composition for the treatment of diseases or disorders 
associated with the NPY Y5 receptor subtype comprising a therapeutically 
effective amount of a compound of claim 1 and a pharmaceutical^ acceptable 
carrier. 

16. A pharmaceutical composition according to claim 15 for the treatment of 
disorders or disease states caused by eating disorders, obesity, bulimia 
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nervosa, diabetes, memory loss, epileptic seizures, migraine, sleep 
disturbances, pain, sexual/reproductive disorders, depression and anxiety. 
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UTILISATION D'UN ANTAGONISTE DES RECEPTEURS AUX 
C ANN AB INOIDES CENTRAUX POUR LA PREPARATION DE MEDICAMENTS 
UTILES POUR FACILITER L'ARRET DE LA CONSOMMATION DE TABAC. 

La presente invention concerne une nouvelle utilisation d'un antagoniste des 
recepteurs aux cannabinoides centraux dits recepteurs CB1. Plus paiticulieremenr, 
Tinvention se rapporte a 1'utilisation d'un antagoniste des recepteurs CB1 pour la 
preparation de medicaments utiles pour faciliter l'arret de la consommation de tabac. 

Des families de composes ayant une affinite pour les recepteurs aux 
cannabinoides ont ete decrites dans plusieurs brevets et demandes de brevets, en 
particulier la demande europeenne EP-576 357, qui decrit des derives du pyrazole, et 
la demande WO 96/02248 qui decrit notamment des derives du benzofiirane. 

Plus particulierement, le N-piperidino-5-(4-chlorophenyl)-l-(2,4-dichIorophenyl)- 
4-methylpyrazole-3-carboxaniide, ci-apres denomme compose A, de formule : 




(D 



CI 



ses sels pharmaceutiquement acceptables et leurs solvats, sont decrits dans le brevet 
europeen EP-656 354 et par M. Rinaldi-Cannona et al. (FEBS Lett., 1994, 350, 240- 
244), comme antagonistes des recepteurs centraux CB,. 

II est decrit que le compose A et ses sels qui sont des antagonistes des recepteurs 
centraux aux cannabinoides peuvent etre utilises pour le traitement des troubles de 
1'appetit, notamment en tant qu'anorexigene, et dans le traitement des troubles lies a 
l'utilisation de substances psychotropes. De plus, la demande Internationale 
WO99/00119 divulgue Tutilisation des antagonistes des recepteurs aux cannabinoides 
centraux pour traiter les troubles de Tappetence, c'est-a-dire reguler les desirs de 
consommation, en particulier pour la consommation de sucres, de carbohydrates, 
d'alcool ou de drogues et plus generalement ^ingredients appetissants. 

On a maintenant trouve que le compose A, ses sels pharmaceutiquement 
acceptables et leurs solvats permettent de faciliter I'arret de la consommation de tabac, 
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qu'ils sont utiles dans le traitement de la dependance a la nicotine et/ou dans Ie 
traitement des symptomes du sevrage a la nicotine. 

Ainsi, l'administration du compose A, d'un de ses sels pharmaceutiquement 
acceptables ou solvats, permet d'observer chez des consommateurs de nicotine tels que 
les fumeurs de tabac, une abstinence tabagique totale ou partielle de fa<?on precoce ou 
retardee. De plus, les symptomes du sevrage a la nicotine sont tres sensiblement 
attenues voire supprimes, et la prise de poids consecutive a rarret de la consommation 
tabagique est reduite ou inexistante. 

Selon un des ses aspects, la presente invention concerne l'utilisation du N- 
piperidino-5-(4-chlorophenylH~(2,^ 

carboxamide, d*un de ses sels pharmaceutiquement acceptables ou d'un de leurs 
solvats pour la preparation de medicaments utiles pour Faciliter rarret de la 
consommation de tabac, dans le traitement de la dependance a la nicotine et/ou dans le 
traitement des symptomes du sevrage a la nicotine. 

Selon la presente invention, on peut egalement utiliser le compose A, un de ses 
sels pharmaceutiquement acceptables ou un de leurs solvats, en association avec un 
autre principe actif, pour la preparation de medicaments utiles pour faciliter rarret de 
la consommation de tabac, dans le traitement de la dependance a la nicotine et/ou dans 
le traitement des symptomes du sevrage a la nicotine. 

Par exemple le compose A peut etre associe 

- a la nicotine, un agoniste nicotinique ou un agoniste nicotinique partiel, ou bien 

- a un inhibiteur de monoamine oxidase (MAO), 

- ou a tout autre principe actif ayant demontre une efficacite pour faciliter rarret 
de la consommation de tabac, par exemple un antidepresseur tel que le bupropion, la 
doxepine, la nortriptyline ou un anxiolytique tel que la buspirone, ou bien la clonidine. 

Pour son utilisation en tant que medicament, le compose A, un de ses sels 
pharmaceutiquement acceptables ou un de leurs solvats, seul ou en association avec un 
autre principe actif, doit etre formula en composition pharmaceutique. 

Ainsi la presente invention a egalement pour objet des compositions 
pharmaceutiques contenant en association le N-piperidino-5-(4-chlorophenyl)-l-{2,4- 
dichlorophenyl)-4-methylpyrazole-3-carboxamide, un de ses sels pharmaceutiquement 
acceptables ou un de leurs solvats et un autre principe actif, l'autre principe actif etant 
un compose utile pour faciliter rarret de la consommation de tabac, et/ou utile dans le 
traitement de la dependance a la nicotine et/ou dans le traitement des symptomes du 
sevrage a la nicotine. Ledit autre principe actif etant preferentiellement choisi parmi : 

- la nicotine, un agoniste nicotinique ou un agoniste nicotinique partiel, ou bien 
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- un inhibiteur de monoamine oxidase (IMAO), 

- ou tout autre principe actif ayant demontre son efficacite pour faciliter I'arret de 
la consommation de tabac, par exemple un antidepresseur tel que le bupropion, la 
doxepine, la nortriptyline ou un anxiolytique tel que la buspirone, ou bien la clonidine. 

Dans les compositions pharmaceutiques de la presente invention pour 
Tadministration orale, sublinguale, sous-cutanee, intramusculaire, intraveineuse, 
transdeimique, locale ou rectale, le principe actif, seul ou en association avec un autre 
principe actif, peut etre administre sous forme unitaire d'administration, en melange 
avec des supports pharmaceutiques classiques, aux animaux et aux etres humains. Les 
formes unitaires d'administration appropriees comprennent les formes par voie orale 
telles que les comprimes, les gelules, les pilules, les poudres, les granules, les gommes 
a macher et les solutions ou suspensions orales, les fofmes d'administration 
sublinguale et buccale, les aerosols, les implants, les formes d'administration locale, 
transdermique, sous-cutanee, intramusculaire, intraveineuse, intranasal ou 
intraoculaire et les formes d'administration rectale. 

Dans les compositions pharmaceutiques de la presente invention, le principe actif 
ou les principes actifs sont generalement formules en unites de dosage. L'unite de 
dosage contient 0,5 a 300 mg, avantageusement de 5 a 60 mg, de preference de 5 a 40 
mg par unite de dosage, pour les administrations quotidiennes, une ou plusieurs fois 
par jour. 

Bien que ces dosages soient des exemples de situations moyennes, il peut y avoir 
des cas particuliers ou des dosages plus eleves ou plus faibles sont appropries, de tels 
dosages appartiennent egalement a l'invention. Selon la pratique habituelle, le dosage 
approprie a chaque patient est determine par le medecin selon le mode 
d'administration, l'age, le poids et la reponse dudit patient. 

Lorsque Ton prepare une composition solide sous foime de comprimes, on peut 
ajouter au(x) principe(s) actios) micronise(s) ou non un agent mouillant tel que le 
laurylsulfate de sodium et on melange le tout avec un vehicule pharmaceutique tel que 
la silice, Tamidon, le lactose, le stearate de magnesium, le talc ou analogues. On peut 
ennober les comprimes de saccharose, de divers polymeres ou d'autres matieres 
appropriees ou encore les trailer de telle sorte qu'ils aient une activite prolongee ou 
retardee et qu'ils liberent d'une fapon continue une quantite predeterminee de principe 
actif. 

On obtient une preparation en gelules en melangeant le principe actif ou les 
principes actifs avec un diluant tel qu'un glycol ou un ester de glycerol et en 
incorporant le melange obtenu dans des gelules molles ou dures. 
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Une preparation sous forme de sirop ou d'elixir peut contenir le principe actif ou 
les principes actifs conjointement avec un edulcorant, acalorique de preference, du 
methylparaben et du propylparaben comme antiseptiques, ainsi qu'un agent donnant 
du gout et un colorant approprie. 

Les poudres ou les granules dispersibles dans l'eau peuvent contenir le principe 
actif ou les principes actifs en m61ange avec des agents de dispersion ou des agents 
mouiUants, ou des agents de mise en suspension, comme la polyvinylpyrrolidone ou 
polyvidone, de meme qu'avec des edulcorants ou des correcteurs du gout. 

Pour une administration rectale, on recourt a des suppositoires qui sont prepares 
avec des Hants fondant a la temperature rectale, par exemple du beurTe de cacao ou des 
polyethyleneglycols. 

Pour une administration parenterale, on utilise des suspensions aqueuses, des 
solutions salines isotoniques ou des solutions steriles et injectables qui contiennent des 
agents de dispersion et/ou des agents solubilisants pharmacologiquement compatibles, 
par exemple le propyleneglycol ou le butyleneglycol. 

Ainsi, pour preparer une solution aqueuse injectable par voie intraveineuse on 
peut utiliser un cosolvant, par exemple un alcool tel que l'ethanol ou un glycol tel que 
le polyethyleneglycol ou le propyleneglycol, et un tensioactif hydrophile tel que le 
polysorbate 80. Pour preparer une solution huileuse injectable par voie 
intramusculaire, on peut solubiliser le principe actif par un triglyceride ou un ester de 
glycerol. 

Pour radministration transdermique, on peut utiliser des patches sous forme 
multilaminee ou a reservoir dans lequel le principe actif est en solution alcoolique. 

Le principe actif ou les principes actifs peuvent etre formules egalement sous 
forme de microcapsules ou microspheres, eventuellement avec un ou plusieurs 
supports ou additifs. 

Le principe actif ou les principes actifs peuvent etre egalement presentes sous 
forme de complexe avec une cyclodextrine, par exemple a-, 0- ou y- cyclodextrine, 2- 
hydroxypropyl-P-cyclodextrine ou methyl-|5-cyclodextrine. 

Parmi les formes a liberation prolongee utiles dans le cas de traitements 
chroniques, on peut utiliser des implants. Ceux-ci peuvent etre prepares sous forme de 
suspension huileuse ou sous forme de suspension de microspheres dans un milieu 
isotonique. 

De fa?on preferentielle, le compose A est administre par la voie orale, en une 
prise unique par jour. 
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- ou tout autre principe actif ayant demontre une efficacite pour faciliter Tarret de 
la consommation de tabac, par exemple un antidepresseur tel que le bupropion, la 
doxepine, la nortriptyline ou un anxiolytique tel que la buspirone, ou bien la clonidine. 

Selon un autre de ses aspects, 1'invention conceme aussi une methode pour 
5 faciliter Tarret de la consommation de tabac qui consiste a administrer a un 

consommateur de nicotine une quantite therapeutiquement efficace du compose A, 
d'un de ses sels pharmaceutiquement acceptables ou un de leurs solvats. 

Les effets du compose A ont ete etudies chez le rat sur un modele predictif des 
effets sur la dependance envers la nicotine : rautoadministration de nicotine selon 
10 W.T. Corrigal and al. Psychopharmacology, 1989, 99, 473-478. 

Le compose A, administre a la dose de 0,3 mg/kg et 1 mg/kg diminue de fa?on 
statistiquement significative le nombre ^injections de nicotine, chez des rats qui ont 
appris a s'autoadministrer de la nicotine par voie intraveineuse. 

Ainsi, on a constate les effets positifs du compose A sur ces 2 modeles. 
15 Une etude en double aveugle a ete realisee avec des sujets fumant plus de 15 

cigarettes par jour et montrant des symptomes de dependance a la nicotine. Les 
patients refoivent 40 mg du compose A par jour pendant 10 semaines dont 2 semaines 
avant le debut de la periode d ! abstinence tabagique. On observe dans le groupe traits 
un taux d'abstinence plus important que dans le groupe recevant un placebo, 
20 notamment lors des 4 dernieres semaines de traitement. L'abstinence tabagique est 

confirmee par la mesure hebdomadaire des taux de monoxide de carbone expire et de 
cotinine plasmatique. 

EXEMPLE 1 : gelule dosee a 5 mg de compose A. 





Compose A micronise 


5,00 mg 


25 


Amidon de mais 


51,00 mg 




Lactose monohydrate 


99,33 mg 




Polyvidone 


4,30 mg 




Laurylsulfate de sodium 


0,17 mg 




Caitoxymethyl cellulose de sodium reticulee 


8,50 mg 


30 


Eau purifiee : Q.S. pour granulation humide 






Stearate de magnesium 


1,70 mg 



Pour une gelule blanc opaque n° 3 remplie a 



170 mg 
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EXEMPLE 2 : gelule dosee a 10 mg de compose A. 

Compose A micronise 1 0,00 mg 

Amidon de mais 5 1 ,00 mg 

Lactose monohydrate 94,33 mg 

Polyvidone 4,30 mg 

Laurylsulfate de sodium 0, 1 7 mg 

Carboxymethyl cellulose de sodium reticulee 8,50 mg 
Eau purifiee : Q.S. pour granulation humide 

S tearate de magnesium 1 , 70 mg 



Pour une gelule blanc opaque n° 3 remplie a 1 70 mg 

EXEMPLE 3 : gelule dosee a 20 mg de compose A. 

Compose A micronise 20,00 mg 

Amidon de mais 5 1 ,00 mg 

Lactose monohydrate 84,33 mg 
Polyvidone 4,30 mg 

Laurylsulfate de sodium 0, 1 7 mg 

Carboxymethyl cellulose de sodium reticulee 8,50 mg 

Eau purifiee : Q.S. pour granulation humide 
St6arate de magnesium 1 ,70 mg 



Pour une gelule blanc opaque remplie a 1 70 mg 

EXEMPLE 4 : comprime dose a 10 mg de compose A. 

Compose A micronise 1 0,00 mg 

Amidon de mais 50,00 mg 

Lactose monohydrate 200 mesh 2 1 1 ,50 mg 

Hydroxypropylmethylcellulose 6 cP 9,00 mg 

Carboxymethylamidon sodique 1 5,00 mg 

Laurylsulfate de sodium 1,50 mg 

St£arate de magnesium 3,00 mg 

Eau purifiee : Q.S. 

Pour un comprime termine a 300 mg 
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EXEMPLE 5 : comprime dose a 30 nig de compose A. 



Compose A micronise 30,00 mg 

Amidon de mais 80,00 mg 

Lactose monohydrate 200 mesh 252,00 mg 

5 Povidone K 30 12,00 mg 

Carboxymethylcellulose sodique reticulee 20,00 mg 

Laurylsulfate de sodium 2,00 mg 

Stearate de magnesium 4,00 mg 

Eau purifiee : Q.S. 

10 Pour un comprime termine a 400 mg 
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REVENDICATIONS 

1 . Utilisation du N-piperidino-5-(4-chlorophenyl)~l -(2,4-dichlorophenyl)-4- 
methylpyrazole-3-carboxamide, d'un de ses sels phaimaceutiquement acceptables 
ou d'un de leurs solvats pour la preparation de medicaments utiles pour faciliter 
1'arret de la consommation de tabac, dans le traitement de la dependance a la 
nicotine et/ou dans le traitement des symptomes du sevrage a la nicotine. 

2. Utilisation selon la revendication 1 du N-piperidino-5-(4-chIorophenyl>l-(2 5 4- 
dichlorophenyl)-4-methylpyrazole-3-carboxamide, d f un de ses sels 
phaimaceutiquement acceptables ou d'un de leurs solvats en association avec un 
autre principe actif, dans laquelle l'autre principe actif est utile pour faciliter l'arret 
de la consommation de tabac et/ou utile dans le traitement de la dependance 
nicotinique et/ou utile dans le traitement du sevrage a la nicotine. 

3. Composition pharmaceutique contenant en association le N-piperidino-5-(4- 
chlorophenyl)-1^2,4-dichlorophenyl)^methylpyrazole-3-carboxamide, un de ses 
sels phaimaceutiquement acceptables ou un de leurs solvats et un autre principe 
actif dans laquelle l'autre principe actif est utile pour faciliter l'arret de la 
consommation de tabac, et/ou utile dans le traitement de la dependance a la 
nicotine et/ou dans le traitement des symptomes de sevrage a la nicotine. 

4. Composition pharmaceutique selon la revendication 3 contenant le N-piperidino- 
5-(4-chlorophenyl)-l-(2,4-dichlorophra^ un 
de ses sels phaimaceutiquement acceptables ou un de leurs solvats et la nicotine, 
un agoniste nicotinique ou un agoniste nicotinique partiel. 

5. Composition pharmaceutique selon la revendication 3 contenant le N-piperidino- 
5-(4-chlorophenyl> 1 ^2,4-dichlorophenyl)-4-methylpyrazole-3-caiboxamide, un 
de ses sels phaimaceutiquement acceptables ou un de leurs solvats et un inhibiteur 
de monoamine oxidase. 

6. Trousse pour faciliter Tarret de la consommation de tabac contenant le N- 
piperidino-5^4-chloroph6nyl>l-(2,4-dichlorophenyl)^me%lpyrazole 
carboxamide, un de ses sels pharmaceutiquement acceptables ou un de leurs 
solvats et un autre principe actif facilitant Tarret de la consommation de tabac 
dans laquelle le N-pip6ridino-5-(4-chiorophenyl)-l-(2,4-dichlorophenyl)-4- 
methylpyrazoIe-3-carboxamide, un de ses sels pharmaceutiquement acceptables 
ou un de leurs solvats et ledit principe actif sont dans des compartiments distincts 
et dans des conditionnements semblables ou difFerents et sont destines a Stre 
administres de maniere simultanee, separee ou etalee dans le temps. 
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7. Trousse selon la revendication 6 contenant le N-piperidino-5-(4-chIorophenyl)-l- 
(2,4-dichlorophenyl)-4-methylpyrazole-3-carboxamide, un de ses sels 
pharmaceuiiquement acceptables ou un de leurs solvats et la nicotine, un agoniste 
nicotinique ou un agoniste nicotinique partiel 

8. Trousse selon la revendication 6 contenant le N-piperidino-5-(4-chlorophenyl)-l- 
(2,4-dichlorophenyl)-4-methylpyrazoIe-3-caiboxamide, un de ses sels 
pharmaceutiquement acceptables ou un de leurs solvats et un inhibiteur de la 
monoamine oxidase. 
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